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PREFACE TO THE FOURTH EDITION. 



In the present volume the essentially important advances made 
in otology since the issue of the last edition have been duly 
noted. The author takes this opportunity of thanking Dr. 
William Hill, his colleague in the Aural Department at St. 
Mary's Hospital, for his invaluable help in the revision of 
the work. Dr. Cagney, for his section on the use of the constant 
or galvanic current, and Mr. J. J. Clarke, Pathologist at St. 
Mary's, for the great trouble and care with which he has 
executed the new drawings, most of them from specimens in the 
Museum of St. Mary's Hospital or from i^ecent dissections. 

The sale of the three thousand copies comprising the last 
edition of this work tends to show that treatises on Aural 
Surgery are needed by the profession, and encourages the 
author to believe that the labour bestowed upon this new issue 
will not have been in vain. 

34, Wimpole Street, 

Cavendish Square, W., 
Noven^Mtr, 1892. 
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DISEASES OF THE EAE. 



Chapter I. 
ANATOMY OF THP: EAE. 

In order that the practitioner may be enabled to appreciate the 
meaning and value of the various symptoms which spring from 
pathological changes in the different parts of the organ of hear- 
ing, a practical knowledge of the anatomy of the healthy ear 
must be premised. The relative position of adjoining and 
neighbouring structures must be kept constantly in view ; nor 
should it be forgotten that areas which are apparently distant 
from the seat of disease may yet be in close anatomical re- 
lationship through the medium of nervous, vascular, lymphatic, 
or other connection. 

The following brief description of the ear, whilst laying no 
claim to scientific merit, may yet be of value in recalling or 
suggesting certain anatomical details to some few of those who 
may not be disinclined to dip further into the pages on "Diseases 
of the Ear." 

The organ of hearing consists of three distinct parts, named 
from their relative position the external, middle, and internal 
ear. 

The External Ear. 

The external ear commences in the expanded pinna, which 
consists of yellow cartilage covered by delicate skin. By this 
trumpet-shaped expansion many, but by no means all, of the 
sound-waves are collected, to be conducted by the column of air 

B 



2 ANATOMY OF THE EAR. 

in the external meatus down to the parchment of the drum 
(middle ear), the membrana tympani. 

Darwin considered that the whole of the auricle is merely 
vestigial in man, representing various folds and prominences 
which in the lower animals strengthen and support the ear. 
(Decent of Man.) The late Mr. Toynlwe also, after considerable 
investigation, held this opinion ; and in a case of rodent ulcer 
for whioli my colleague, Mr. Edmund Owen, removed the whole 
of the pinna, tiie sense of hearing did not appear to be in the 
least diminished by the operation. 



Fis. 1.— The Pinna. 

The helix commences above the external auditory orifice, and, 
taking a spiral courae round the upper and posterior margins of 
the auricle, is lost on the posterior upper part of the lobule. In 
front of the helix and parallel to it is another ridge, the antthelix. 
It commences by two crura which bound the (scaphoid) fossa 
behind the anterior end of the helix, and tenninatfS immediately 
above the lobnle and below the external orifice as a small 
mound or tubercle, the autitragus. The antihelix forms the 
posterior boundary of the concha, a well-marked fossa ot de- 
preaiion wliich leads to the external meatus in front. The 
concha is iu point of size and function the most importaut part 
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I of the auricle. The sweat and sebaceous glands are mast 
[ numerous in this part of the auricle; they increase in immber 
I as tljey approacli the meatus, where tlie ceruminous (modiiied 
I sweat) glands secrete a substance which, mixed with the se- 
' baceous secretion, constitutes ear-wax or cerumen. In front of 
I the external meatus and separated from the antitraf'us by a notcli 
I is a small lobe, projecting outwards — the tragus. The signihcance 
T of these structures will be commented on in the chapter on 
I Physiology. 

The intrinsic and extrinsic muscular bands in connection with 

i the human eat are, beyond all doubt, but rudimentary, though 

persons are occasionally found in whom the power of moving 

the pinna persists. It is an interesting fact that, the more 

nearly the shape of the ear nf the quadnimana approaches tliat 

of man, the less develoiied do these proper muscles become. 

From an error or aiTcst in the development of the human ear, 

I tiie pointed pinna now and then, though rarely, recurs. The 

[■ appearance thus presented is highly suggestive of the existence 

certain, though perhaps distant, ancestral relationship 

[' between man and the anthropoid apes. 

The margin of the pinna or helix " obviously consists of the 
I extreme margin of the ear folded inwards," whilst the small 
I pointed projection which is tilted forwards from it represents 
I tlie apex or tip of the primitive ear of certain lower animals 
I (Darwin). This little blunt point, marked " x " in Fig. t, stands 
l.fitrangely outwards in some men, and is doubtless a reversion 
|to the primitii-e tj-pe of ear; it was curled upwards and for- 
l-irards in those statues in which the ancients gave us their 
I idea of the fabulous sylvan deities. 

Tlie skin of the external ear, though thin, is so closely con- 
Aiected with the cartilaginous framework that abscesses beneath 
t are. usually small and painful ; and a cut through the piima 
Is but slowly on accoimt of the presence of the cartilage. 
i lobule, the most dependent part of the external ear, cou- 
ains no cartilage : it is composed of skin and connective tissue, 
a but poorly supplied with nerves and ves.sels, but contains 
much fat. The old-fa.ihioned advice to pierce the lobule and 
bisert an ear-ring for the cure of weak eyes (chronic o])hthalmia) 
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probably had its origin in the fact that counter-irritation near 
the orbit relieves, in some derivative way, tlie conjunctival 
congestion. 

Short thick hairs at the entrance of the external auditory 
meatus guard it somewhat against the intrusion of insects and 
floating foreign bodies generally, as at the anterior nares. The 
wax secreted by the glands of the canal-wall keeps the integu- 
ment from drying and chapping. 

The delicate skin between the re-entering angle of the pinna 
and the mastoid process is frequently the seat (especially in 
children) of intertrigo or eczema. The latter condition not in- 
frequently gives rise to enlargement of the lymphatic gland 
over or below the mastoid process. The presence of this lym- 
phatic gland should be borne in mind : it is often the seat of 
abscess from impetigo capitis. It may also take on a chronic 
enlargement, like the glands under the sterno-mastoid or, indeed, 
in any other region. 

A small branch of the pneumogastric nerve (Arnold's) is here 
distributed. This is the twig which the alderman stimulates 
after dinner with the corner of his napkin dipped in rose water, 
so causing the stomach to hurry on the digestive process with 
renewed energy. 

The external auditory meatus is about three-quarters of an 
inch long, and starting from the depths of the pinna (concha), 
between the condyle of the jaw and the mastoid process, passes 
at first a little upwards and then slightly downwards, until it 
reaches the tympanic membrane. The main course of the canal, 
like that of the petrous portion of the temporal bone itself, is 
inwards and slightly forwards. Like an hour glass, it is some- 
what smaller at the middle than at either end ; so that the 
surgeon may experience considerable difficulty in getting a 
cherry-stonp or a pea at its inner end back through the straits. 
The cul-de-sac being considerably larger than the foreign body, 
this will lie loosely, and will not set up nearly so much inflam- 
mation as if it were tightly jammed at the narrower part of the 
meatus. 

The external meatus is partly bony, partly cartilaginous. The 
latter is a split tubular inward prolongation of the auricle with 



ANATOMY OF TIIK EAB. 5 

r its apper wall shorter tban the lower ; it nonnaUr presents two 
or more small circumferential Sssures (of Sastorini) which re- 

I quire to be borne in mind from the fact thst pa3 occasionally 
finds its way through one of these fissures from a suppufatinj: 
parotid into the meatus. The upper and back part of the carti- 

[ laginons meatus ia completed into a tnbe by membrane- 




3.— The CartOsp of Ui« Ear, mitarlud to tb« Sj^ht Tnuponl Botte. 
1, Hose. Hdieii Major; S, Miuc. Hdidt Kinor; 3. Mosc. Timgico) ; 
4.M01 



The aocomp&nying dran-iug shows the caitil^e of the pinna 
and its continuation, which forms the cartilaginous meatus. 
The latter is deficient above, whilst below it ends in a blunt 
point which fiu in the angle between the mastoid process and 
the margin of the bony meatus. 

The largest portion of the bony part of the meatus is de- 
veloped liom a sepaiute centre of ossification — the tympanic 
bone — which appears in the foetus as a delicate osseous horse- 



shoC'Shapcid mass with the gap looking upwards. Within this 
incomplete ring as a frame, the tympanic membrane is stretched. 




: FoTtioD of tlie Tempora 



The inferior and anterior walls of the osseous meatus are 
formed entirely from the tympanic bone, which is developed from 
the outer mai^n of the tympanic ring, starting thence as two 
tubercles (a, p, in Fig, 4) which grow outwards until they meet, 
enclosing a foramen which persists to the af;e of five years, and 
sometimes through life ; the posterior wall in adults is formed 
by the tympanic and squamosal bones ; there is an occasional 
fissure between them. 




Fio. 1. — He itiiwr anrfsce of the left temporal bono of a Dinc-montba fietiu. 
The tympanic ring U well aeen, and on it the grooTc for the imertion of 
the membrane, and the two tubercles (a and ji), in vhich the outgrowth 
of the ring begina. In the flnt jeor the two procoiBei unite eitemallj, 
learing up to the end of the foiuth or fifth jem a foramen in the bon; 



The meatus is lined with a layer of true skin. Tliis is a mere 
invt^ination of the integument, which is thick and strong in 
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the cartilaginoiis portion of the meatus, thinner in the osseous. 
Sweat or ceruminous glands and sebaceous glands are con- 
fined almost entirely to the cartilaginous portion of the meatus, 
and hairs to the outer portion only of this tube. 



Fig. 5. — The Outer Surface of the Bif^ht Temporal Bone of a Child aged 
Two Tears, ihowing a Foramen in the Tjmpanic Bone. 1, on the 
tympanic hone, refers to the part derired from the anterior ; 2, to the 
part derired from the posterior tubercle. 



The cartilaginous meatus measures about half an inch, and 
the osseous portion three-quarters of an inch. It is described 
by Sappey as an irregular narrowing canal directed forwards 
and inwards — ^inwards, backwards, and upwards — inwards, for- 
wards, and downwards in the first and second quarters and in 
the second half of its course respectively. If, however, the 
pinna and with it the cartilaginous portion of the canal be 
drawn upwards and backwards, the canal will be straightened 
to a great extent, and will be seen to pass nearly directly 
forwards, inwards, and slightly downwards. It is flattened 
from before backwards extemallv, and from above downwards 
internally, being narrowest towards the middle. There is often 
a marked projection or angle at the junction of the cartilagiuous 
and bony meatus, and in order to see round this comer in in« 
specting the membrane it is sometimes necessary to use the 
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speculum point as a lever against this angle in additi<m to 1 

pulling the auricle up and back. 

This passage frequently suffers from a chitmic iuflamraatioQ 
which causes it to become thickened and to secrete much wax, 
and also to proliferate e))idermal scales to excess. Thus the 
canal becomes narrowed and, as often is the case, plugged. 

Erysipelas of the meatus by continuity of tissue may spread 
to the middle ear, and even to the membranes of the brain. 

We remarked above that the external auditory meatus runs 
in front of the mastoid process, and it must be remembered that 
the purulent discharge in otorrhosa may be derived from sup- 
puration going on in the neighbouring (mastoid) cells, which, as 
we shall later see, is a very grave condition. 

.MEMBRANA FLACCID* 



^^^^^^^■—CONE OF LISHT 



JJ.C. ' 
Fio. C— Tlic Tju.pauic MenibraUD (imt. ate). 

The ij/mpanic mcmhrane slants somewliat downwards and 
forwards at the bottom of the external auditory meatus, and its 
surface looks outwards and slightly downwards and forwards. 
Tlie slope will be better unilerstood by inspection, when it will 
be seen that the membrane makes an angle of 140° with the 
upper and with the back wall of the meatus, and an angle of 
from 40" to 45° with the inferior and anterior wall. When 
healthy it is pearly white, antl so translucent that the handle of 
the hammer (malleus) may be seen nmning downwards and 
backwards across its inner surface. Dragged inwards by the 
hammer, the membrane is concave on the outer surface, and 
convex on the tympanic side. The deepest part of the concavity 
is called the umbo. There are, however, present small outward 
bulgings at the situation of the cone of light, the short process of 
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the mallens, and at the autevior and posterior folds. Tlie direc- 
I tion of the handle of the malleua being downwards and back- 




l wards, the cone of li^ht extends at right angles to it from the 
I umbo, downwards and forn ard"* It is coiupoatd of three layers, 
of which the middle la the strongest bem^ made of radiating 
and circular tibrea. The outer layer is derived from the epider- 
mis which lines the meatus throughout. Post-mortem soaking 
of the ear enables the dissector to remove the epidermis of 
k the meatus (including that from the membrane) like the finger 
I of a glove. The other side of the membrane is covered by 
I 'the delicate mucous membrane of hypoblastic origin which lines 
f the middle ear. 

The membrane derives a small arterial supply from the 
I vessels of the meatus ; also two twigs from the stylo-mastoid 
L 'branch of the posterior auricular, or from some other tympaniL- 
I'artery, run into the inner surface along the handle of the 
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A clean cut tlirougb the membrane does not gape, the tissue 
being but slightly elastic. TLllaux truly says that nothing is 
more difficult than to close a sponta-neous rent in it, or to keep 
patent a surgical wound made, for instance, with the view of 
insuring a free exit of pus. 



The Middle Eak, 

Tlie tympanum, or middle ear, is a small air-chamber exca- 
vated in the substance of the petrous portion of the temporal 
bone, and ventilated from the pharynx by the Eustachian tube. 

It is developraentally a diverticulum from the pharyngeal por- 
tion of the alimentary tract, and its columnar ciliated cell lining 
is hypoblastic in origin. It ia situated between the membrane 
and the internal ear, and measures about a quarter of an inch 
across. It is rather larger in the antero-posterior measurement, 
and it communicates behind witli the sir-cells in the mastoid 
process. In front of it ascends the internal carotid arterj-, 
separated from the cavity by a thin layer of bone only. At the 
anterior part the Eustachian tube and the tensor tympani enter. 

The roof the tympanum is formed of an extremely thin layer 
of bone which separates it from the cranial cavity. In young 
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n 



ftohildreii the bone here often ])re3eiits a deficiency in the shape 
^either of a foramen or fissure, the dura uiater being continuous 
llritlt the lining membrane of the tympanum, and there is a free 
■ blood coinmnnication between the latter caWiy and the interior 
I of tlie omnium. Tlie importance of tliis point will be considered 
I wheu discussing the spread of inflammation from the middle ear 
I to the brain. From the superior wall delicate ligaments descend 
I to suspend the two outer of the chain of ear bones (hammer and 
I anvil). This region, seen above the chorda tympaui, Fig. 9, is 
I luinied the tjTnpanic " attie " or malleo-incudal reeeas. 




0~INCUDAL RECESS 
MEMBRANA FLACGIDA 

ID ANTRUM 



— Tlie Inner Surface of Ihp Tympanio MenibranE and MnUeo-inuudiil 
B«ccn or " Attio " (tvice net. gixe). The Head of the Malleus haa been 
cut Bwnj. 

The floor of the cavity is composed of a stratum of bone 
which roofs in the jugular fossa. 

Thus the six sides of the middle ear are found to possess re- 
lations of the greatest importance, both to the anatomist and the 
surgeon. Fractures of the base of the skuU, extending through 
the tympanic cavity, may rend the internal carotid arteiy or the 
r internal jugular vein, and so give rise to fatal hiemorrhage from 
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the external ear ; or caries, the result of an inflammation, may 
cause the same disaster. Again, an otitis may be followed by 
an inflammation of the jugular vein, which may give rise to a 
fatal thrombosis ; or the pathological condition may spread to 
the eighth pair of nerves (glosso-pharyngeal, pneumogastric, and 
spinal accessory), as they pass through the jugular foramen, and 
may so implicate them and the regions to which they are dis- 
tributed as to produce a series of otherwise unaccountable 
symptoms. 

Taking advantage of the superficial situation of the mastoid 
air-cells, and of their communication with the middle ear, 
surgeons used formerly to make an opening into them, from 
behind the pinna, in those cases of deafness which were sup- 
posed to result from a permanent blocking of the Eustachian 
tube. But in one well-known instance this seemingly slight 
operation was followed by fatal meningitis ; so, as Mr. Holden 
says, " the death of this illustrious man brought the operation 
into disrepute." 

On the dry bone may be seen, just behind the mastoid process, 
a good-sized foramen, which transmits a vein from that region 
of the scalp directly into the lateral sinus. It is well known 
that leeches applied behind the ear may give great relief in con- 
gestion or inflammation of the ear or of the brain. 

The middle ear is lined with a firm but delicate mucous 
membrane, which, having surrounded the chain of ossicles, and 
having given the third layer to the tympanic membrane, passes 
backwards to carpet the mastoid cells, and forwards to line the 
Eustachian tube. The continuity of the walls of the tube, 
again, with the lining of the throat aflbrds a ready explanation 
why otitis may follow on inflammation of the pharynx. The 
epithelium is squamous (Kolliker) and ciliated ; but it is 
asserted that cilia are nowhere found on that part of the 
mucous lining which covers the tympanic membrane. 

The Mastoid Antrum. 

The mastoid antrum is an air chamber situated behind and 
al)ove the tympanum, with which it communicates by a cleft 



ANATOMY OF TtlE EAli. 13 

'hich at birth usually measures ^ inch vertically by J inch 
tonsversely. It is well developetl in the latter part of foetal 
life. See Fig, 4. The cavity is nearly always present. Thus 
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MALLEO-INCUl 

Fis. 10.— Hori^ontol Section of the Bight Temporal Bono of ii Woiimn, art. 56. 
Ffout b specimen in tbe Uueeum of St. Marj'a Hoflpital. The urroir 
points Ui the eilernal meatiu. 

Professor Birmingham" found it to be absi^nt oiJy onue in uue 
hundred bones. It varies greatly in size. It is well seen iji the 
horizontal sections Figs. 10 and 11, which also show its relations 
to the lateral sinus and the cerebellar fossa. Figs. 15 and 16 show 
its connection with the mastoid cells. The antrum is lined witli 
Ijaucons membrane, and in infancy is often filled with mucus. In 
[chronic mastoid disease the radical treatment consists in drilling 
[fta opening into the antrum. Fig. 12 shows how little space there 
^may be between the posterior border of the bony mai;gin of the 
leatus and position of tlie lateral sinus ; hence the rule in drilling 
to keep the instrument close to the posterior border of the 




"Papers od the Mastoid Hegion of the Temporal Bone;" HubUn 
mJoKrTial of Medical Sciaice, 1891. 




Fia. 11.— Horiiotitiil Spclion of the Right TempomI Bone of a Cbild, st. 3. 
From a specinivn in the UuBeum of St. Miir}'*s HoipitaL The arrow 
points to tlie ext«nuil meatus. 

meatus and close below a horizontal line drawn along the upper 
margin of the same. It must be i-emembered that in children the 
antrum is aa a rule (see Fig. 11), above the latter level, so that 
the drill must be either placed just above the borizontial line, ov 
directed a little upwanis if it is placed below. Professor 
Birmingham* finds that the distance of the antrum from the 
surface of the bone varies in adults from ^\^ inch to J inch. In 
infants the bone over it is extremely thin. Aa the residt of 
ilisease the antrum may become greatly enlarged. See Fig. i;i 
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llj ANATOMY OF THE EAR. 

The Mastoid Process. 

Tliis is the nipple-like downward prolongation of tlie temporal^ 
l>oiie behind the external meatus. At birth it is insignificant 
in size. It is rounded extenially ; internally it presents the 
digastric fossa, and near its posterior border is the uiaatoid fora- 
men for the passage of the mastoid vein, which is sometim^J 
dilated before it joins the lateral ainua (see Fig. 14). It com 




ner Surface ot a Prepftration from a Child itt, 6; from wliicliiB 
FigB. 7 and were takeo. It ■bona ■ bollow which lodges a dikutioa 9 
of the Sigmoid portion ot tbe Latein] Sinua. 



3 to enlarge about the second year, hut the air cells rarely 
extend into it before puberty, and indeed it may throughout 
life be ilevoid of air cells, its substance being comjwatid of 
diploe. Sometimes it becomes highly pneumatic, as is seen in 
Fig, 15. In eases of chronic disease it may be sclerosed and of 
ivory denseness througliout. Zuckerkandl found in 250 adult 
temporal bones the mastoid proces-s was entirely diploic in^g 
L'O per cent., entirely pneumatic in a(i-8per cent.,andin43'2 perl 
cent, partly diploic and partly pneumatic. As a rule it i 
larger in men than in women. 



The EusTACULis Tdbe. 
The Eustachian tube is about one incli and a half long, i 
runs &om the junction of the squamous and petrous portions^ 
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i F:o. IS.— A Uighlj Pneimmlic Mustoiil Process, from n r^tcimen in tlie 
Uuwuoi of St. Mikry'e UoepiUl. 




Flo. 16.— A drawing taken frcni b prfjaration in thu MiiBcuin of St. Unrft 
Hotpital. It »howi Ihe Miuloid Celli and their connoction with llio 
Maeloid Antrum. TL« Atlio is well *hown obore tha Chorda Timpani. 
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of the temporal bone forwards and inwards to the pharynx, 
where it ends by a wide, trumpet-shaped aperture which is some- 
what above the level of the soft palate. The cartilaginous open- 
ing is on the side of the phar}'nx, above the level of the hard 
palate, and from half an inch to an inch behind, and on a level 
with, the inferior turbinal, though it is occasionally situated as 
high as the posterior extremity of the middle turbinal ; it is 
easily found by a properly curved catheter introduced along the 
inferior meatus of the nose. The bony part of the tube lies 
just below the canal for the tensor tympani muscle, and along 
the outer side of the internal carotid artery. The tube passes 
from the pharynx to the tympanum in an upward, outward, and 
backward direction. The inner two-thirds of the tube has a 
slit-like lumen, Jis from compression from before backwards, 
and somewhat from below upwards. This lumen is greatest at 
the pharyngeal opening, and narrowest at about the junction of 
the inner two-thirds with the outer third ; from this point — 
the isthmus — the tube is bony, and widens to expand into the 
tympanum. The inner and longer portion of the canal con- 
sists of a framework of cartilage, shaped like a slit tube ; the 




I — CABTILAGE. 
MU8C. DILATATOR TUB^... 



FiO. 17. — Cross Section of the Cartilaginous Portion of the Eustachian Tube 

(nat. size). 

deficiency in the tube below and somewhat in front, which in- 
creases as the pharynx is neared, is filled in by mucous mem- 
brane and fibro-muscular structures. The trumpet-shaped 
pharyngeal opening is seen on section to be bounded behind, 
above, and partially in front by a hook-shaped or /-shaped scroll 
of cartilage, the upper and posterior aspects being fixed to the 
base of tlie skull, the anterior hook being, however, slightly 
movable, except wliere it is attached to the posterior border of 
the internal pterygoid plate. It is below the hook, anteriorly and 
inferiorly, that tlie tube is completed by membrane. It is only at 
the ostium pharyngis and at the istlimus that tliis membrano- 
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irtilaginoiia portion of the tube ia normally patent ; in the inter- 
rmediate area the mucous surfaces are in contact, and in section 
Uthe nearly obliterated lumen appears as an /-shaped sht. This 
(-arrangement is of importance in roj^nlnting the supply of air to 




treniilj, ehowing 






! phai-jQgeal e; 
Magnified dinnipte™. 



^^pie tympaniim, for it is a jwtential vahidar apparatus, which is 
^Ronly released by the action of part of the tensor palati {more 
appropriately named by Riidinger von Troltsch tlie dilator 
tnbie) which is attached to the membranous wall and into the 
hook-like portion of the cartilage ; this muscle directly puUa 
down the latter, and partially unrolls the huok duriny its con- 
traction in ordinary swallowing, in the " 
tfticuldte sounds, and in othur nntsculs 
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(be VsIsalTa or Tu>-nljee experiment. It is probable that Ab 
leTBtcn- polatt helps the tensor, for it nuia parallel at its origin 
lo the membraaDOS part of the tabe, and, when acdiig in c 
jttDctioD with it, wonlil appear to be able to heave up t! 
aod m increase the tiansveise diameter of the passage, 
tabe is at the same time the veotiLtting shaft and droia pipe a 




FlQ. IS.— ITic Pburyngeni Oridcu ot thp EuBtBoLian Tube, with adjoining purH 



(tial. lUc). from a 



a of St. Mar;'* Hoapitol. 



the tympanic chamber, and, as will be seen, is very liable to get 
out of order, either from morbid swelliiig and other changes of 
the mucous lining, or from pai-etic conditions of its dilator 
muscles. 

Politzer draws attention to the fact that the Eustachian canal 
in the child difl'ers considerably as regards length, widtb, and 
direction from the ndult. Its tympanic oriKce is comparatively 
large, and lies somewhat lower ; on the other hand, the pharyn- 
geal orifice is indicated only by a slight depression or fissure, 
iind the posterior cartilaginous swelling (which forms a pronii- 
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neut tubercle or hump in the adult) forms a mere projection in 
the pharynx. There is a good deal of lymphoid tissue aggre- 
gated around the pharyngeal orifice, which has been named the 
tubal tonsil, and when this tissue is hypertrophied, as is often the 
case in young subjects who suffer from nasal and nasopharyngeal 
catarrh, adenoid growths, and hypertrophied tonsils generally, 
the tubal oriGce may be prejudicially narrowed. This lymphoid 
tissue is more or less continuous with the nasophaiyngeal, or 
Lnscbka's, tonsil situated at the vault of the pharynx between 
the two Eustachian orifices. 
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Fio, a).— The Innef Wall of tl.e Tj-mpanum ot a Child of ona year, with 
Euetnchian Tube, ke. 

Fig. 21, showing the head in oblique section, will serve 
to give an idea of the relations of the ear to neighbouring 
structures. 

Having thus shortly described the position and coonectiona 
of the middle chamber of the ear, we must now proceed to 
examine it and its contents more in detail ; and for this purpose 
it will be well to commence with an account of 



The Tympasic Ossicles. 

These three small bones are swung across 
chain from the outer to the inner waU. '' 
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from their configuration, the hammer, the anvil, and stiiTiip ; by 
their oscillation they transmit the vibrations of the tympanic 
membrane to the fluid in the internal ear. As we have already 
noticed, the mucous membrane of the tjrmpanum is wrapped 
around the ossicles, and it provides each with its periosteal 
covering and nervous and vascular supply. 
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Fio. 22. — A diagram sbowin/if the Ossicles and the outline of the Tjmpanie 
Membrane seen from the outer side. After Holden. 

The hammer-bone (malleus; has a head, handle, and two pro- 
cesses. The head is rounded, and presents a smooth depression 
for articulation with the crown of the anvil ; the connection 
between these bones is secured by a delicate capsular ligament, 
and is lubricated by a synovial membrane. The handle is 
cur\'ed like an italic /, and lies imbedded between the inner 
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w > 

TENSOR. TYMpA 

¥iO. 23 — A diagram showing the Ossicles and the outline of the Tympanic 
Membrane seen from the inner aspect. After Holden. 

and middle layers and in the upper and anterior part of the 
circle of the tympanic membrane. The long and slender pro- 
cess of the hammer runs downwards and forwards, from near 
where the handle joins the head, to lose itsel^ "~ ^^ <ilasei' 
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fissure. (It is generally broken by the disaector in hig attempl 
to remove the bone.) It receives at its base the insertion of I 
the laxator tymjtani, whicli is often describeil as a small muscle,.! 
but is a ligamentous band, part of the anterior ligament of tbs J 
malleus, attached to the spine of the sphenoid bone. In tb(i'| 
drawing (Fig. 24) of a vertical section passing through the fore'1 
part of the tympanum the malleus is seen with its slenda I 
process, its superior and anterior ligaments, and the attachmenia 
of the tensor muscle. 




ftOTlD ART. 



I 



The anvil-bone (incus) has a body, with the surface of whidta 
articulates the head of the hammer (the opposed aspects beinj 
coate4 with cartilage), and two proceaaes ; of these the short 
runs horizontally backwards into an aperture in the masto 
cells, and is there fixed by a ligament. The "long" 
passes downwards almost in the direction of the handle of t 
hammer, and ends in a minute button, "os oiiiiculare," somo^ 
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times a separate bone, which articulates with the head of the 
stimip by a ca}isu1e and synovial membrane. 

The stapes is exactly like a stirmp. lis head is connected 
with the tip of the long process of the incus, and from it the 
crura, or arms, pass down to an oval plate of bone, which nearly 
fills up a similarly shaped apertuie < fenestra ovalis) on the 
inner wall of the tympanum. On the other side of the foot- 
plate of the stirmp is the fluid (perilymph^ of the internal ear. 



ARTICULAR FACET FORKEAOCFTriE MALUUS 
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Fig. i5.— After Holdea. 



or labvrinth. We have thus tracet^l the connection l>etween the 
tympanic membrane and the fluid in the internal car through 
the oscillating chain of bones. 

Modern anatomists admit onlv two muscles in connection 
with the tympanic ossicles, both tensors — one the special tensor 
tympani, the other the stapedius. 

The former muscle arises in the boiiv canal in which it is 
lodged, and from tlie exterior of the Eustachian tube, and its 
tendon, passing to the front of the middle ear, bends suddenly 
outwards around a spoon-shaped piece of bone (processus 
cochleariformis), to be inserted near the root of the handle of the 
hammer. Dragging the hammer inwards, and with it the mem- 
brane, it renders the latter more tense and indrawn. It is 
supplied by a branch of nerve from the otic ganglion. 

The stapedius, a small muscle, arises in a hollow pyramidal 
process at the back of the tjTupanum, and passing forwards is 
inserted into the head of the stapes. It probably regulates 
the pressure of the stapes on the lab}Tinthine fluid. It is sup- 
plied by a brancli of the facial nerve. 

Now turning our attention to the bony wall which separates 
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the tjmpanum from the internal ear, we notice upon it an eleva- 
tion, the promontory caused by the bulging outwards of the first 
turn of the cochlea, a part of the internal ear. Above it, on 
the dry bone, is the small oval opening — fenestra ovalis — which 
Ls blocked chiefly by the base of the stirrup. It opens into that 
part of the internal ear which is called the vestibule. Below 
and behind the promontory is another opening, the fenestra 
rotunda, which looks into the cochlea ; as there is no process of 
bone from any of the ossicles to block up this round window, it 
is occupied by a thin " membrana secundaria '* only. 

It is by these apertures that the waves of sound can be 
transmitted from the middle to the inner ear ; but whether they 
pa.ss through the round or oval window is still a disputed point 
If by the oval only, of what use is the round window ? Prob- 
ably the vibrations propagated by the stapes set the fluid of the 
internal ear in quivering movement, and increased pressure finds 
vent by pushing outwards with synchronous throbs the pliable 
tissue blocking up the round window. 

Upon the promontory are fine grooves for the filaments of the 
tympanic plexus, a delicate interlacement between a branch of 
the glosso-pharyngeal nerve (Jacobson's) and sympathetic twigs 
derived from the nervi moUes on the neighbouring internal 
carotid artery. One branch of the tympanic plexus eventually 
reaches the otic ganglion. 

Above the oval foramen is a ridge which marks the course of 
the subjacent facial nerve in the aqueduct of Fallopius (see 
page 188). Just before the nerve leaves the lower aperture 
(stylo-mastoid foramen) of its bony canal it gives oflf a slender 
thread-like branch (chorda tympani), which, entering the back 
of the middle ear by a small foramen, passes across the tympanic 
membrane to an aperture near the Glaserian fissure, through 
which it courses on to join the gustatory nerve. As it runs 
through the tympanum it is situated between the handle of. the 
hammer and the long process of the incus, and ic is wrapped 
up in a fold of the mucous membrane of the middle ear. Leav- 
ing the gustatory nerve, the chorda tympani afterwards supplies 
the submaxillary ganglion, and one of the intrinsic muscles of 
the tongue (lingualis superior). Another nerve, the importance 
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of which has, apparently, been lost sight of by otologists, is a 
small recurrent branch of the inferior maxillary nerve which 
supplies the mastoid cells principally. Tliis nerve serves to 
explain the association of mastoid pain and diseased teeth. 

The arteries of the tympanum are small twigs derived from 
the internal carotid, the internal maxillary, the stylo-mastoid, 
and the middle meningeal. The veins terminate in the middle 
meningeal trunk and external jugular, and in the neighbouring 
intracranial sinuses. The close connection of the veins with 
these sinuses has to be borne in mind, for in suppurative lesions, 
and especially in carious dise&se of the tympanum, phlebitis, 
thrombosis, and pysemic processes are very liable to extend to 
the adjacent venous channels, and fatal erosion and liaemorrhage 
from the internal carotid is not unknown. 

This subject will receive further attention in the chapter 
dealing with intracranial complications in ear disease. 

The internal ear is a labyrinth tunnelled out in the petrous 
portion of the temporal bone, and is situated at the bottom of 
the internal auditory meatus. It consists of three parts — the 
cochlea, the vestibule, and the semicircular canals, in that order 
from before backwards. On the outer side it communicates 
with the tympanic cavity (^in the dry bone) through the round 
and oval foramina. The vestibule (situated in the middle) com- 
municates with the cochlea in front by the apertura scalie vesti- 
buli, and with the semicircular canals behind. It is about one- 
fifth of an inch in each measurement. Small foramina are found 
on its inner wall, which transmit twigs of the auditory nerve into 
the vesCibule from' the bottom of the internal auditory meatus. 
These minute perforations are situated in a small round pit, 
which is called the fovea hemispherica. On the roof of the 
vestibule is another slight excavation, the fovea hemielliptica. 

The semicircular canals, three in number, arc hard-walled, 
osseous tunnels, situated in the petrous bone. They are shajied 
like horse-shoes, and open by each end into the back of the 
vestibula They are arranged at right angles to each other, just 
as the floor, the end, and the adjoining side of a box are at right 
angles to each other. 

The superior canal ascends e to 
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such an extent as to cause a bulging on the upper surface of the 
petrous bone in the middle cranial fossa. The posterior also 
rises vertically, and, as it occupies the transverse plane, it runs 
at right angles to the superior. The external canal is situated 
in the depths between the others, and passing outwards lies 
horizontally; it is the shortest of the three. Now, as these 
canals all open into the vestibule, we should expect to find six 
small apertures ; but there are only five, because the superior 
and posterior canals have their adjoining ends merged into a 
common opening. 

One end of each canal is dilated into an " ampulla," the name 
of which is that given by the Eomans to the big-bellied jug in 
which they kept wine. 

In section the lumen of the bony portion of a semicircular 
canal is seen to be oval, and to be lined with periosteum. 
Within it is the membranous canal, having a much smaller 
lumen, and held in situ by its ligaments. Its wall consists, as 
Itudinger lias shown, of the following four layers : (L) connec- 
tive tissue, most externally; (2) a homogeneous substance; 
(3) papillae, not everywhere seen; (4) lining epithelium. 
McBride gives an account of an osseous semicircular canal pre- 
senting a section angular instead of oval in one part, with a 
reticular tissue occupying the space between its lining peri- 
osteum and the membranous canal.* 

The cochlea is well named from its resemblance to a snail- 
shell ; it is placed horizontally in front of the vestibule, its base 
lying against the bottom of the internal auditory meatus. 
Examined in detail, it is found to consist of a central axis, the 
modiolus, around which a tubular canal takes two turns and a 
half, diminishing as it ascends.f The axis is large and conical, 
and contains filaments of the auditory nerve, which it has 
received from tlie bottom of the internal meatus ; but these do 
not ascend further than the level of the second turn, for there 
the axis becomes very slender, and, expanding like a funnel, 
loses itself in the tip of the cochlea. A slender spiral shelf 

4 

• See Jaurn. Anat, and Phyhiot., vol. 14, 198. 

+ The Latiu word " modiolus " signified a bucket or the stock or niave 
of a wheel. 
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lamina spiralis) runs from the axis half-way across the tube'; 
fmd from the lower border of its peripheral marf^iii a delicate 
■ .fibrous layer, membrana basilaris, is continued on to the outer 
1 of the cochlea. Thua the spiral tube is divided into two 
I -galleries, an upper and a lower, of which the latter (in the dry 
vlMue) opens into the tympanum by the fenestra rotunda, whilst 
y the former, even iu the living subject, communicates with the 
Kvestibule by tlie aperture scalro vestibuli, which we have noticed 
ffBbove. As the lamina spiralis does not pass into the last half- 
Vturn of the cochlear tube, the tympanic and ^■eatib^llar galleries 
\ there communicate ; the space where they join is called the 
r helicotrema (e\t^, eXtwof, coil ; rpTjfia. perforjitiun). 




The bony part of the lamina spiralis consists of two thin 

plates, between which pass minute blood-vessels, as well as 

filaments of the amUtory nerve : and, just as from tlie lower of 

these plates the basilar membrane passes to the outer wall of 

the cochlea, so from the upper plate is stretched the membrane 

I of Corti. Between these two delicate membranes is placed the 

\ organ of Corti, which consists of strangely- shaped epithelial 

I oella and rods iu communication with the cochlear filaments of 

I the auditory nerve, The rods of Corti, standing upon the inner 

[ and outer margins of the basilar membmne, slant towards each 

I other above, anil their heads meeting, leave an arched passage, 

f or avenue, alonf; the middle of the membrane. 

On the outside of the avenue, resting upon the basilar mem- 
I braue, are rows of cells whose heads are covered with stifl' cilia. 
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There is one row of hair-cells on the inner side of the rods of 
Corti, and three or four on the outer side. Possibly the feet of 
the cells are prolonged deeply until they come in contact with 
the ending of a filament of the auditory nerve, in the same way 
that the olfactorial cells, described by Schultze, dipping down 
into the Schneiderian membrane, are supposed to join with the 
filaments of the olfactory nerve. 

The vestibular scala is subdivided by the membrane of 
Reissner, which stretches from the upper layer of the lamina 
spiralis to the outer wall of the cochlea. This small additional 
gallery thus lies between the membranes of Corti and Reissner ; 
it is called the canal of the coclilea. Ellis describes it as closed 
above near the tip of the cochlea, and as communicating below 
by a very small tube with the cavity of the saccule, a small, 
bladder-like body, which is lodged in the fovea hemispherica of 
the vestibule. 

The vestibule is lined throughout by a delicate fibrous tissue, 
which is by one surface in firm connection with the bony wall, 
whilst on the other it is covered with a layer of cells of 
squamous epithelium. It is this membrane which closes in, 
with the help of the base of the stapes, the foramen ovale. 
From the vestibule the lining is continued throughout the semi- 
circular canals, whilst it enters the uppermost gallery of the 
cochlea (scala vestibuli) through the apertura scalae. This 
gallery it lines throughout, up to the very top, and thence it 
passes through the gap left by the ending of the lamina spiralis 
(heliocotrema) into the lower gallery, the scala tympani. At 
the bottom of this scala it ends, blocking up the fenestra 
rotunda. So the osseous labyrinth is lined throughout with a 
fibro-serous membrane. The office of the membrane is to 
secrete a watery fluid, the perilymph. 

The perilymph of the vestibule has floating in it a bladder 
which is several sizes smaller than the bony chamber itself, and 
tubular prolongations run backwards from tliis through the 
horse-shoe canals. The prolongations swell out in the ampullae. 
From their being so like the osseous labyrinth in shape, the 
bladder and its semicircular processes are called the membranous 
labyrinth. This is covered on its inner side throughout by a 
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layer of squamous epithelium, which secretes more watery fluid, 
the endolymph. This fluid finds its way into the canal of the 
cochlea (the middle gallery) by a small tubular duct, named by 
Hensen " canalis reuniens." 

Thus the upper and lower galleries contain perilymph, whilst 
the intermediate one contains endolymph. 

The aqueductus cochleae is a very slender bundle of vessels 
and connective tissue passing from the cochlea to the cranial 
cavity, and is said to be a means of communication between the 
perilymph and the fluid of the arachnoid cavity. In like 
manner, a similar structure, the aqueductus vestibuli, is said to 
connect the fluid of the vestibule and membranous labyrinth 
generally, i.c., the endolymph, with the cranial cavity. 

That part of the membranous labyrinth which occupies the 
vestibule bulges out into two cystic swellings, the utricle and 
saccule. The former of these is the higher and larger, and 
receives the openings of the semicircular canals ; it is lodged in 
the depression known as the fovea hemielliptica. The saccule 
is the rounded dilatation which occupies the fovea hemispherica ; 
it is connected with the canal of the cochlea by the ductus 
reuniens. 

On the inner wall of the utricle and saccule, and suspended 
in the endolymph, are two small hard masses composed of 
crystals of carbonate of lime. Todd and Bowman describe 
similar ear-stones (otoliths) in the ampuUary dilatation of the 
semicircular (membranous) canals, but Wliarton Joues denies 
their presence both in man and in the lower animals. 

The Auditory Nerve. 

The auditory nerve (portio mollis of seventh pair) on reaching 
the bottom of the internal auditory meatus divides into two 
branches, one for the cochlea, the other for the vestibule. The 
cochlear division is, of course, the anterior ; its filaments enter 
the foramina at the base of the modiolus, and thence bend out 
at right angles into the bony shelf, the lamina spiralis. Here 
they form a plexus with ganglion cells, and thus reach the edge 
of the spiral lamina, and terminate in connection with the cells 
in the organ of Corti (Kolliker). 
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The vestibular povtion of tlie nerve passes through a foramen 
at the bottom of the internal auditory meatus, to be distributed 
on the utricle and saccule, and upon the ampuUary dilatations 
of the membranous canals. The ultimate fibres pierce the wall 
of the membranous labyrinth, and are probably distributed in 
the form of a fine network upon the internal surface. The 
twigs in the utricle and saccule are brought into close connec- 
tion with the calcareous particles of the otoliths. 

The arteries of the labyrinth are derived from the auditory 
branch of the basilar, from the stylo-mastoid of the posterior 
auricular, and occasionally from the occipital. The coclilear 
twigs of the auditory artery iiin with the nerve filaments up the 
axis. 

The veins of the labyrinth end in some one or more of the 
neighbouring sinuses. 
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Chapter IL 

THE PHYSIOLOGY OF HEARIXG. 

A CLOSE analogy exists between the allied organs of sight and 
hearing, both as regards their structure and function. 

The eye consists of a firm envelope, the sclerotic, on the 
interior of which are spread out the terminal filaments and 
ganfjlionic cells of the optic nerve. The essential part of the 
ear consists of a hard cavern, the bony labyrinth, in the interior 
of which are arranged the filaments and ganglionic cells of the 
auditory nerve. In each case the elements of the sensory nerve 
are so arranged as to be most perfectly exposed to that kind of 
irritation which is best adapted for the due liberation and the 
propagation to the central organ of molecular changes. Herbert 
Spencer remarks: "Every ageut capable of altering the mole- 
cular state of a nerve causes the nerve to produce the particular 
change which it habitually produces." 

The nerve-disturbance in the essential part of the organ of 
hearing is caused by the vibrations of the labyrinthine fluid 
acting upon the auditoiy cells and filaments, and these vibra- 
tions are generally brought from the external air through a 
chain of ossicles which communicates, by its ends, with the 
tympanic membrane and the internal ear. The nerve-disturb- 
ance may also be set up by the pressure of mucus or pus in the 
cavity of the middle ear, or by the increased supply of blood in 
inflammation; but the pressure so caused gives rise to the 
transmission of some of those meaningless molecular changes 
which are appreciated as "rumblings" and "singing" in the 
ears. The ganglionic cells in connection with the termination 
of the auditory nerve, being formed of unstable protein sub- 
stances and fatty granules, undergo at every stimulation a 
certain amount of molecular decomposition; the result of this 
decomposition is the liberation of motion, which pi'oduces an 
isomeric transformation along the more stable protein substance 

D 
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of the axis band of the auditory filament. The nervous stimu- 
lation and discharge are well described as consisting of waves 
of molecular change that chase one another rapidly through 
nerve-fibres, the stimulus or discharge formed of such waves 
arising at 3ome place where unstable nerve-substance has been 
disturbed. 

In the case of the auditory nerve the stimulation and dis- 
charges are specially provided for in two ways : — first, by the 
disturbances of the stiff* processes of the fibres of Corti, and of 
the hair-cells of the cochlea and ampullae ; and, secondly, by the 
concussion of the otoliths suspended in the endolymph of the 
utricle and the saccule. It is by no means certain that the 
ultimate filaments of the auditory nerve are in immediate con- 
nection with the bases of the hair-cells. 

Some of the latest observers are of opinion that they are 
united through the medium of a mesh of protoplasmic film. As 
regards the otoliths, liowever, there can be but little doubt that 
a direct nervous stimulation and discharge follow upon their 
coming in contact with the vestibular filaments of the nerve. 
Huxley, indeed, compares their effect upon the auditory filaments 
to that produced upon the sensory network in the skin of a 
bather by the pelting of the showers of little stones and sand 
which are raised and let fall by each wavelet which rolls upon 
a sandy beach. But the auditory nervous network is infinitely 
more complex and delicate than that of the skin, and is, there- 
fore, more prone to disintegration, the result of which is the 
production of isomeric changes of the utmost complexity. Thus 
we are able to appreciate not only the force of sounds, but their 
loudness, pitch, quality, and direction. So various and subtle 
are the changes which the stimulation of the nerve elements 
jnoduce that they are far beyond the reach of material investiga- 
tion. We merely express the result of these changes when we 
speak of the loudness, pitch, quality, and direction of sounds. 
It must be borne in mind that the auditory filaments do not 
reach the hair-cells or the otoliths upon a firm bed ; but, having 
traversed tiie perilymph, they gain these intensifying agents as 
they project into the endolymph of the cochlea, ampullar, and 
vestibule. It may be inferred that the vibrations in the endo- 
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iymph are much more delicate than those of the perilymph 
.wltich give rise to them, and that the vihrationa of ttie peri- 
lymph are finer than the oscillations of the auditory o.^sicles; 
^whilst simplest of all must be the movements of the tympanic 
mibmbrane. By the time, then, that the air-waves have reached 
the ultimate distribution of the auditory nerve, the vibrations 
Jiave become inHnitely modified, subtle, and delieaie. The 
-Junctions of the meatus and auricle, in collecting, reflecting, and 
conducting sound towards the tympanic membrane, are so 
blnious as not to need detailed discussion in a clinical manual. 

Stretched membranes readily vibrate to sonorous impressions. 
'Selmholtz has, moreover, demonstrated that curved membranes 
jire more susceptible to sound vibrations than plane ones, and 
■that the funnel-shaped curvature of the human drum-membrane 
admirably adapted to the requirements of acute heaiing. 
.The meatus ia somewhat tortuous, and sound-waves in passing 
'through it are no doubt more than once reflected, and are tlius 
rabic to impinge at the most suitable angle on some one or other 
^rt of the cone-shaped membrane. Another valuable attribute 
of the drum-head is that it has no marked fundamental note of 
dts own ; it is thrown into vibrations equally well, within a con- 
'Siderable range, by impulses of widely different wave-lengtbs ; 
t^is is a very obvious advantage, and tliere is some probability 
^ the theory that t)te radiating flbrca are comparable to a 
aeries of stretched strings of diUerent lengths, fi.\ed at one end 
lo the sulcus tympanicus, and at the other to a cross-bar, the 
handle of the malleus. According to this view, the tympanic 
membrane would be more sensitive in front to high notes antl 
posteriorly to low notes. The non-elasticity of the membrane 
prevents after vibrations. Altogether it is a very wonderful 
stnicture, admirably adapted to its special purpose. 

Tlie oscillations of the tympanic membrane atfect the fluid in 
the labyrinth, and so the organ of Corti and nerve-endings, by 
travelling along two different routes, viz., (1) by aerial conduc- 
tion across the tympanum to tlie mem\>rana secundaria of the 
inestra rotunda ; (2) by conduction through the os^ieles to the 
:nestra ovalis. The vibrating drum-membrane induces noc 
ily molecular movements, but also movemems en maeae 
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inwards and outwards. These movements are, however, much 
modified by the shape and articular arrangements of the ossicles, 
so that the excursions of the malleus are at least four times as 
grt^at as those of the stapes ; in fact, according to Helinholtz, the 
excursions of the base of the stapes do not exceed one^fourteenth 
to one-eighteenth of a millimetre. Taking into account the fact 
that the tympanic membrane is nearly twenty times greater 
than that of the fenestra ovalis, it will be seen that a disturb- 
ance of great amplitude and slight force exerted upon the 
tympanic membrane is, by the ossicular apparatus, converted 
into one of less amplitude and greater force. The position and 
tension of the tympanic conducting mechanism is influenced 
and regulated by two muscles, the tensor tympani and stapedius. 

The tensor not only acts as its name implies, but also forces 
the whole ossicular chain inwards, and so increases labyrinthine 
tension through the pressure of the foot-plate of the stapes. 
The stapedius muscle has an antagonistic action, but the base 
of the stapes is prevented from being pulled much out from the 
fenestra ovalis by the " catch "-like mechanism of the malleo- 
incudal joint. 

The stapes is by far the most important of the ossicles from 
the surgical point of view, because, after loss of most of the 
membrane together with the malleus and incus, very fair hearing 
often remains ; dislocation of the stapes, on the other hand, is 
always associated with marked deafness, often complete. 

The Eustachian tube is the canal by which the air in the 
middle ear is renewed from the pharynx. When the canal 
becomes blocked, as through catarrhal inflammation, or from 
the pressure of a tumour — common causes of deafness — the 
equilibrium of the air on the two sides of the tympanic mem- 
brane becomes so disturbed that the vibrations of the membrane 
are imperfectly perfonned. Another use of the tube is to 
drain off the mucus which would otherwise block up the middle 
ear. Lastly, the Eustachian tube plays a part analogous to that 
of the mastoid cells in allowing the escape of the superfluous 
sonorous undulations which would not impinge upon the laby- 
rinthine wall; and in this way the birth of an echo in the 
middle ear is obviated (R B. Todd). Though the pharyngeal 
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end of tlie Eustachian tube is cartilaginous, still it is not always 
open, aud in all probability is constantly shut except during the 
latest stage of d«ylutitiun. Wa may remark, however, that 
JJr. Foumi^, who believes that an essential function of the tube 
is to prevent resonance of external and internal noises, considers 
that lie can experimentally prove that it is permanently open, 
and that the muHcles which are usually considered dilators of 
it ai« really obturators, but the experiments of Harlmann 
and Politzer negative such a view.* There arises from the 
■wall of the tube aa well as from tlie scaphoid fossa of the 
sphenoid bone the tensor palati muscle, which, turning round 
the hawular process of the internal pterygoid pUte, is inserted 
into the substance of the soft palate. Now, when the soft palate 

* See Dr. E. Foumi^'a pupet reAd at the iDtematbnnl Medical Con- 
gresa, London, 1891, in the Sectiou of Diaeaaes uf the Eai. 
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is firmly fixed during deglutition and the muscle is contracting, 
the lower wall of the tube is depressed, and air passes into or 
out of the tympanum according as the pressure is greater or less 
on the outside of the tympanic caWty. This explains the 
necessity of making the patient swallow when the surgeon is 
treating by Politzer's method a temporary obstruction of the 
tube. 

The labours of Helmholtz have resulted in the formation of 
several hypotheses as to the special function of each element of 
the essential part of the organ of hearing. Thus the nerve 
filaments spread out in the membranous vestibule and ampullae 
are supposed to watch over the perception of those vibrations 
of irregular periodicity which we call noise ; the cochlear fibres 
to be stimulated by the periodic vibrations of musical sounds ; 
and the semicircular canals to appreciate the direction whence 
a sound proceeds. That the vestibule is the most essential 
part of the labyrinth may be presumed from the fact that in 
some of the lower animals no trace of any other auditory ap- 
paratus exists. According to Huxley, the vestibular nerve tells 
us that sounds are weak or loud, but gives us no further im- 
pression, whether of tone, melody, or harmony. The even and 
regular distribution of the multitudinous fibres of the cochlear 
branch of the auditory nerve, and their probable connection 
with the fibres and hair-cells of the lamina spiralis, which latter 
bodies are placed with equal regularity, has induced specula- 
tive physiologists to draw an analogy between the organ of 
Corti and the wires and keys of a piano, and to consider that 
each cell and each filament will answer to its proper note. 
Michael Foster gives a pretty physical illustration of this 
hypothesis : he says, " If a person standing before an open piano 
sings out any note, it will be observed that a number of the 
strings of the piano will be thrown into vibration, and on 
examination it will be found that those strings which are thus 
set going correspond in pitch to the fundamental tone and to 
the several overtones of the note sung." Further on he remarks 
that the arrangement of the rods of Corti " irresistibly sug- 
gest " that they may function as analysers of sounds. {Physiol., 
p. 518, 3rd ed.). 



THE PHT6I0L0GT OF HEABIXG. 39 

' Concerning the exact office of the semicircular canals many 
theories have been advanced, but as yet the nature of the im- 
pressions conveyed by those filaments of the portio mollis which 
are distributed upon their membranous ampullary enlargements 
is not with any certainty known. Much experimentation in 
the way of vivisection has been performed on the canals ; and 
each and all have been followed by tolerably constant results, 
of which one of the most important and significant is that, 
though the canals may be destroyed, still the animal seems 
perfectly happy, feeding as usual, and appearing to have as 
keen a perception of sound as ever. Have, then, tho ampullary 
fibres of the nerve any auditory function ? Terrier, quoting 
Flourens's experiments, remarks that strange disturbances of 
equilibrium follow section of tlie membranous canals in animals, 
division of the external (horizontal) resulting in movements of 
the head from side to side, that of the posterior in movements 
of the head backwards and forwaixls, with attempts to perfomi 
somersaults backwards, and that of the superior in a tendency 
to turn over forwards. These experiments have been confirmed 
by the researches of Crum Brown, 

Baginsky's experiments upon the function of the semicircular 
canals and the consequences of increased pressure in the tym- 
panum are as follows. He found: 1. That various fluids in- 
jected into the drum of rabbits produced in every case a definite 
series of symptoms, each of which differed in origin, intensity, 
and duration. 2. That in many cases inflammation and 
haemorrhages of the brain followed the injection of these fluids, 
and that the cerebral changes ensued the more suit^ly and 
gravely the greater the chemical difference of the fluids proved 
to be. From this it followed that in the injection some of the 
fluid must have reached the brain, and given rise to the change^ 
tliere. The probability is that the fluids, injected into the 
tympanum, passed into the labyrinth through the round 
window, and thence through the aqu^ductus cochleae to the 
brain. 

He found that, whenever nystagmus appeared after the drum 
had been filled with fluid, the latter had passed throuirh the 
round window into the labyrinth, e *'e 
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aquteductus cochleae into the subdural space. In Baginsky's 
opinion, the symptoms occurring after injection of fluids into 
the drum are due solely and entii-ely to cerebral lesion. The 
labyrinth has nothing directly to do with disturbances of equi- 
librium, e.g., those arising solely from an attack upon the brain. 
If the lesion here is not severe, they soon disappear ; but, if the 
brain has been seriously injured, the disturbance of equilibrium 
may last for an indefinite time. The cause of the rotation of 
tlie head is therefore always affection of the brain — either by 
haemorrhages or consecutive inflammations ; and it has nothing 
whatever to do with division of any fixed semicircular canal. 
The isolated injury of the semicircular canals without reaction 
upon the brain Baginsky considers impossible. Neither the 
primary nor the secondary symptoms point to the semicircular 
canals as peripheral organs of the sense of equilibrium. 

Goltz regards the semicircular canals as the origin of irapres* 
sions which regulate the equilibrium of the head, and, with it, 
of the whole body (Fender in West Riding Reports). Recently 
some vivisection experiments have been made at Naples, on 
sharks inhabiting the neighbouring Bay, which go to show that 
when the semicircular canals in these fish are injured and even 
completely removed no obvious effect on equilibration follows. 
Meniere was the first to connect a special set of symptoms with 
a pathological condition of the semicircular canals ; but Ferrier 
remarked that a subject of M(5ni^re'8 disease retained with more 
acuteness in the affected ear than in the other the power of 
testing notes struck on the piano. Evidence, then, is somewhat 
against the endowment of the ampullary fibres with any special 
auditoiy function. 

The position of the canals, however, has led many physiolo- 
gists to consider them as determining the direction from which 
a sound proceeds ; but our power of determining the direction 
of a bell, linfring in a fog for instance, is extremely limited ; and 
were it not for our knowledge of locality and appreciation of 
space being brought into requisition, our ability to make a 
correct estimate would probably be most imperfect. Professor 
Gamgee remarks that Cyon holds the semicircular canals to be 
the peripheral organs of the sense of space ; and that the agita- 



THS FHTSIOLOGT OF HKiSI5€L 41 



tion of the epithelial processes of the ampnlLc. other by 
luent of the head, or hj waves prcfogated throcgfa the 
endolymph, is the proximate cau^e of the siiinolatioii of the 
ampullary nerves. The latter authoiitr rejects the auditcrr 
function of these nerves. 

Secently Professor Sutherford has propociided a hrand new 
theory of labyrinthine function, for an account of which the 
reader is referred to the last edition of Stirling's or Foster s 
text-books of Physiology. 

In conclusion, it must be admitted, in the face of such 
apparently contradictory data, and the absence of agreement 
amongst physiologists, that the whole subject requires fuither 
investigation by competent physiologists and pathologists^ 
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Chapter IIL 
EXAMIXATIOX OF THE PATIEXT. 

The tlioTOugh examination of a patient with deafness is not 
qnit^ such a simple process as it may at first sight appear — a 
fact which is exemplified by the frequency of errors in diagnosis, 
and consequent want of success in treatment, on the part of 
tliose surgeons who have not commenced the work in the right 
wav. In taking the history of an aural case we must of course 
Ij^ar in mind the etiolojncal sijmificance of such factors as 
ajre, sex, occuf>ation, and preAious acute illnesses, especially 
mXing predisposition to catarrh, diathetic and hereditary 
dL«$eases. 

We must ascertain the present symptoms complained of by 
the jiat.ient, attention Vieing paid to such cardinal points as 
div:;}iarj;e, pain, tinnitus, and vertigo. The question of the 
mfuln of onset and the relative importance of these considera- 
tions will Ije fully discussed in the sections on etiology and 
symj/tomatologj' ; we shall now indicate the most useful objec- 
tive methods of examining the crgan of hearing. 

For the examination of the auricle and mastoid process 
nothing further than a good light is necessary. The auditoiy 
meatus also may in eome instances, when wide, as in children, 
Vie insj^ected without the use of a speculum. It is only requisite 
U) straighten the curve of the meatus by pulling the auricle 
l>ackwanls, outwards, and slightly upwards, at the same time 
pressing the tragus forwards. This method is particularly use- 
ful in young children, who are apt to be frightened by instru- 
ments ; but on account of the curve of the meatus, the position 
of the tragus, and the presence of hairs, cerumen, or pus, a 
view of the drum in a large number of cases can only be ob- 
tained by aid of a speculum. It is hardly necessary to mention 
that at times the removal of cerumen, pus, hairs, &c., is requisite, 
as they may hinder a proper view of the membrana tympani. 
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The rectangular forceps and the oi-dinary cotton-holder are use- 
ful instnimenta for extracting these substances from the canal. 
The holders I use are silver probes, roughened sufficiently at 
one end to prevent cotton-wool tiWsted round them from failing 
off in the ear, though not enough to interfere with its easy 
removal. Silver are preferable to steel cotton -holders, for the 
reason that the wool is apt to cling very firmly to the latter, 
however, slightly roughened they may be. The s)Tinge is a 
useful adjunct to the wool-holder and forceps. 



FlO- 28. — Br union's Otosoopa. 

Brunton's speculum is perhaps the favourite for ordinary 
I diagnostic purposes. It is very useful in visiting patients at 
I their own houses, where it is often impossible to get a strong 
r UtiGcial light, Its advantages, as given by the inventor, are 
f^that it— 

1. Is simple in constmction. 

2. la easy of application, a few trials being sufficient to 
I make the obseirer expert. 

3. Enables the ear to be examined with precision and 
[ minuteness. 

4. Can be used with either sunlight or artificial light. 

5. Can be used with the magnifying power or not, at 
treasure. 

Eecently I have nsed this instrument fitted with an incan- 
t electric lamp, illuminated by a small portable battery. 
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Bninton's instrument is obviously useless for purposes other 
than diagnostic inspection. 

The ordinary silver ear speculum also answers very well 
when a concave mirror is used. 

It is an advantage to have the inner surface blackened, to 
prevent the reflection of light. 

In using the speculum, however, the first desideratum is a 
good illumination. No form of artificial light enables us to 
perceive the natural colouring of the tympanic membrane and 
meatus like good daylight from a window having a northern 
aspect. Direct sunlight is usually too bright and dazzling. 
The light is best when reflected from a white cloud or while 
wall ; that from a blue sky is not so good. When daylight is 
not available, the ordinary Argand gas-burner with bull's eye 
and chimney answers all ordinary purposes, and is well adapted 
for consulting-room use. An oil lamp, or even a good candle, does 
very well when a patient has to be examined in a private house, 
and Johnson's or Mackenzie's bull's-eye condenser adapted for 
use with these latter is of much service in bedside examina- 
tions and operations. The lime-light is perhaps the nearest ap- 
proach U» daylight, and its intensity can be easily graduated. 
The cost of fitting and the fact that oxygen gas is neces- 
sary limit its use. Some specialists, however, habitually 
employ it for continuous use, as in hospital practice ; it does not 
give out nearly as much^heat as the Argand burner, and it 
possesses an illuminating power equal to 500 candles. The 
zircon light, though admirable in many ways, possesses two 
main drawbacks : the cones are very breakable and rather expen- 
sive, and consequently it is unsafe to move the lamp about. The 
electric light is available for aural purposes in many forms. 

In the photophore an incandescent lamp contained in a small 
lantern with a bull's-eye condenser is worn on the forehead by 
means of a head band. The light is said to be of not more 
than four-candle power. Taking into account the weight on 
the forehead, the inconvenience of conducting wires, and the 
liability of even the best batteries to get out of order, it is not 
singular that this arrangement is little used. Quite recently an 
inoandescent lamp has been, fitted on to an ordinary spectacle- 
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frame frontal mirror, by Leiter, of Vienna. It ha? a more 
complicated appearance than the photophore, but appear3 to 
give a better light ; the other objectiona just mentioned apply 
to it, however. 

For reflecting light down a speculum on to the drum-head, 
a concave mirror with a perforated centre is used. It is most 
conveniently fixed to the surgeon's forehead by a spectacle 
frame, or elastic band ; the former, being the cooler arrangement. 




Fis. 29.— Hand Mirror. 



40 



EXAMINATION OF THE PATIENT. 




preferable. The mirror is brtnight down over one eye so that 
the aperture occupies the line of vision. The reflecting mirror 
can also he huKl between the teeth by means of a horizoulal, 
central plate ; this njethod is sometimes practised on the C( 
tinent, but is little in vogue in this country. Some pi 
tioners employ a hand mirror, but its use is almost enti: 
limited to diagnostic purposes, as, with one hand stead; 
the speculum, and the other holding the mirror, operations 
other munipulatious are impossible. To those who object to' 
the inconvenience of carrying we^ht and receiving a strong 
iind hot light on the forehead, the pedestal mirror is available. 
It consists of a concave mirror of 6 in. diameter, and 18 in. focal 
length, supported on an upright rod, its position, which can be 
gmdunted to any height, and the universal hinge at its back 
enabling the light (whether daylight or aitilicial) to be reSected, 
in any necessary direction. The head of the patient has to 
gently adapted to the direction of the light in exploi 
difleient parts of the meatus and tympanic membrane. It does' 
iiway with the unsightly spectacle of the frontal mirror, which 
is occasionally so terrifying to children. 

For looking at the merabrana tyrapani a good light and either 
Brunton's insti'ument or the hand mirror and speculum are all 
that is necessary, liut for operations, such as the removal of a 
small polypus, for instance, it is of great advantage to have tl 
hands free, and this is best accomplished by using a forehead 
head mirror, as represented in the woodcuts. 



^cted^H 




Tlie head mirror is a convenient and portable instrument, aiM 
s attached to a spectacle-frame, which lucreaaes its weight boil 
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little; and, \^hen worn upon the bead, it is certainly much 
cooler than any arrangement with an elastic band.* 

The ear speculum for examining and dilating the meatus is 
said to have been the invention of Peter de la Cerlata, early in 
the fifteenth century. The specula used up to twenty-five 
years ago were cone-shaped ; Wilde's speculum, a truncated 
cone, is a type of this variety. The pattern now almost uni- 
versally adopted is shown in the wood-cut ; it is of the cylindrical 
cone shape, resembling a funnel. The small end usually pre- 
sents an oval, more rarely a round, orifice, which is made in 





Fro. 81.— Head Mirror. 

three and four sizes. The ratio of the greatest length to the 
greatest breadth is, however, not constant, but varies with 
diiferent makers. 

Spealcing generally, a long but only moderately broad specu- 
lum is more suitable for operations and inspection of the drum 
than a short and broad one, which is, however, well adapted 
for operations on polypi, exostoses, and accumulations situated 
nearer the outer end of the meatus. 

In respect of material, the silvered metal ones are more 
durable; those made of vulcanite, though liable to chip and 
break at the smaller end, are lighter and often remain in 
the meatus without support; they are warmer, are unacted 
on by corrosive substances, and, further, the black material 

* Made by Caswell, Hazard, and Co., of New York. 
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possesses the optical advantage of "contrast" in relation to 
the colour of the drum-head and meatus. Vulcanite specula 
are more in vogue abroad than in this country. 

Dr. Sexton, of New York, uses and advocates the employment 
of various magnifying lenses fitted to the mouths of specula, 
which appear to answer very well for diagnostic purposes. 

These, then, are the means we command for looking at the 
membrana tympani ; and next it is essential that it should be 
known what the healthy membrane is like. Suffice it here 
to say that it is thin and delicat-e in texture, of a pearly-grey 
colour, and presents a bright spot of triangular shape at its 
lower and anterior portion, at the end of the long process of 
the malleus. ConstaTit practice alone will enable an observer 
to become familiar witli variations in colour, shape, &c. 

The next most important point is to find out the exact 
hearing-distance, and the best way of doing this is to bring a 
watch gradually towards the ear ; and not to first place it 
near and tlien withdraw it. A note of the hearing-distance 
should always be made, so that the next time the patient is 
seen the surgeon may judge as to the improvement made. But, 
as Buck remarks : — * " The ticking of a watch in many in- 
stances is an unsatisfactory test, for one patient will hear it 
when held at a certain distance from the ear, and yet he will 
not be able to understand ordinary conversation. Another will 
hear conversation with perfect ease, and yet be unable to dis- 
tinguish the ticking of a watch. Again, a patient will at one 
time, e.g., during a subacute inflammation of the middle ear, 
hear the ticking of a watch at only a very short distance, and 
will experience considerable difficulty in understanding spoken 
words. As the inflammation subsides, and the fluid exudation 
undergoes absorption, he will experience a very decided im- 
provement in his power to understand conversation, but little 
or no improvement in his power to distinguish the ticking of a 
watch." 

There are other instruments recommended for testing the 
hearing-power, such as the metronome ; and Profess-3r Politzer 

♦ Diagnosis and Treatment of Ear Diseases^ by Albert H. Back, M D., 
New York, 1881. 
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has introduced his Honnesser, which produces a sharp click or 
sound of uniform character. 

By the use of the tuning-fork as a means of diagnosis, we 
are usually enabled to distinguish between diseases dependent 
respectively on affections of the sound-conducting and of the 
nervous or sound-perceiving organs of the ear; i.e., between 
those of its external and middle divisions, which are the con- 
ducting apparatus, and those of the auditory nerve. 




Fio. 32.— Gardiner Brown's Tuning Fork ; Middle C, of 512 yibralions pel 

second (one-third nat. size). 

If a vibrating tuning-fork be placed on the forehead of a 
deaf person, since he naturally thinks that he ought to hear 
better on the less deaf side, he will often assert that its sound 
is more audible on the side on which he hears you speaking 
than on the other. Luckily for themselves this is not true for 
the generality of deaf people, though they think it should be so ; 
and after trying two or three times they are generally obliged to 
admit that they hear the tuning-fork best with the deaf or 
deafer ear. Allen says: — "The common speaking-tube is a 
familiar example of sounds being strengthened thus, when con- 
fined in cavities of any sort. That this is the case with regard 
to the tympanum and its continuous tube, the osseous meatus, 
may be proved by closing the external passage with the fingers, 
when, if a tuning-fork be set vibrating on the head, or a hum- 
ming sound or reading be kept up, the sounds, being conveyed 
through the cranial bones to tlie cavities of the ear, will become 
considerably intensified. This fact is made still more evident 
by placing a vibrating tuning-fork on the forehead, and stopping 
up one ear with the fingers ; the sound will then be more audible 
on that side. The way, therefore, in which we distinguish 
affections of the sound-conducting portions of the ear from 
those of the nervous, or sound-perceiving, apparatus is as fol- 
lows : — If the patient be deaf to the sounds of a watch, or a 
tuning-fork, held near (not touching) the external n^eatus^ * ' 

K 
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yet can hear distinctly their vibrations when conveyed through 
the solid structures of the head, teeth, and the like, it may be 
inferred that some obstruction exists to the passage of sound 
through tlie meatus, membrana tympani, or tympanic cavity, 
but that the functions of the acoustic nerve are unimpaired. 

" The surgeon may also assume that the conducting apparatus 
is in fault if the vibrations of the tuning-fork and the patient's 
own voice are not better heard when he closes his ears, because 
it has been shown by the above experiment that the closure of 
the meatus amplifies all sounds transmitted through the skull or 
interior of the mouth. It is obvious that catarrhal diseases, 
whether of the tympanum, its contents, or its external mem- 
brane, would hinder the escape of the intensified sounds out- 
wards through the meatus, just as effectually as would be done 
by a plug of wax or the stopping fingers. Consequently, you 
may generally and safely conclude that you have to deal with a 
case of obstruction of the free entrance of sound into the in- 
ternal ear, and not with a nervous affection, if the patient 
admits that he decidedly hears the vibrating tuning-fork on 
the deaf or deafer side. Lastly, ascertain also whether the 
patient can hear the vibrations of the tuning-fork on the 
head for as long a time as you youreelf can. The moment he 
ceases to distinguish the sounds, place the fork on your own 
head, and you may thus determine the difference. Inversely, of 
course, if the fork be heard very indistinctly, or not at all, when 
placed on the vertex, we must infer that the auditory nerve is 
not so sensitive to the impression of sounds as it ought to be, 
and that either there exists some abnormal pressure upon the 
labyrinthine fluid, or that the nerve itself is implicated in 
disease."* The above includes Weber's method. 

The reason why the tuning-fork is heard better on the deaf 
side in cases of diseased condition of the sound-conducting 
portions of the ear is thus stated by Hinton : — t " When any 
sound reaches the nerves of hearing through the cranial bones, 

♦ Lectures on Aural Catarrh^ by Peter Allen, M.D., p. 52. See also 
p. 245. 

f iiuppf^ment to Toyrdfe^e Disiaees of the Ear, by James Hinton, 
M.fLC.S., p. 426. 
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it is heard more intenselr if the meatus be closed. If, for 
example, a tuning-fork be placed on the vertex, and one meatus 
be closed br the finder, the sound will be heard much more 
distinctly on that side." This " depends upon the fact that the 
tympanum in the natural state is easily permeable to sound in 
both directions — in fact, sonorous vibrations from within escape 
through the ear, just as vibrations from without enter by it." 

A variety of other tests with the tuning-fork devised by 
Rinne, Gelle, Politzer, and others are used by some aurists. I 
shall not« however, complicate this chapter by describing them 
here, because, after considerable experience, I am sceptical as to 
their value, even at the hands of an expert 

By speech we can occasionally determine accurately the 
degree of deafness from which a patient may be suffering. 
Vowel-sounds are rich in overtones, and can therefore be heard 
at a much longer distance than consonants. Hence whispering, 
in which, as the vowel-sounds are abated, the consonants are 
relatively strengthened, may be better appreciated by a defec- 
tive ear than are loud utterances. In order, therefore, to make 
a deaf person hear, a high pitch of voice is to be avoide*!. The 
greater ease with which some patients hear low sounds tlian 
shrill Burnett suggests may be due to impediment to the move- 
ment of the stapes, * either by undue pressure in the labyrinth, 
or by catarrhal fixation in the oval window." 

Dr. Wocdf, of Frankfort-on-the-ilaine, has publisher! a very 
able paper respecting the acoustic characters of the elements of 
speech. He shows that the broad A sound is heard farther than 
anv other vowel ; and that H without an added vowel is the 
weakest of all the consonants. 

It has been shown by Dr. C. J. Blake, of Boston, U.S., that 
when the niembrana tympani is perforated higher musical tones 
can be detected than when the membrane is in its normal condi- 
tion. Hearing these high tones is of great value in diagnosis, 
and he remarks that '*the limit of the perceptive power of 
the cochlea exceeds the limits of the sound-transmitting power 
of the structures of the middle ear in their normal condition ; 
that, therefore, the structures of the middle ear in their normal 
condition present a barrier, as it were, to the passage of sonor»>us 

E 2 
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vibrations exceeding a given rate per second ; and that, the per- 
ceptive power of the internal ear remaining the same, morbid 
changes in the middle ear result in a variation in the limit of 
their transmission of musical tones." 

Dr. Blake points out* that the determination of the character, 
as also the localization, of the changes in the ear corresponding 
to decrease in the range of perception for the higher musical 
tones is a matter of dittieulty ; and that the positive diagnostic 
value of the apparent appreciation of these tones is necassarily 
dependent on comparative experiments. He concludes that: — 
(1) A considerable departure from the standard limit to the 
capacity of hearing higli musical tones evidences an abnormal 
condition of the sound-transmitting apparatus either of the 
middle ear or the labyrinth, or of the auditory nerve and ulti- 
mate organ of hearing. (2) An increase in the apparent per- 
ception of high musical tones indicates — (a) greater tension, up 
to a certain limit, in the sound-transmitting apparatus ; (b) re- 
moval of the obstacles that naturally exist to the transmission 
of short sound-waves to the labyrinth. (3) Any diminution in 
the apparent perception of high musical tones manifests an in- 
crease in the obstacles mentioned — the result of intra-labyrinth- 
ine pressure sufficient to annihilate the physiological function of 
the fenestra rotunda and ossicula, of changes in stmctures in 
the labyrinth, or of real impairment of perceptive power. 

Hyperacusis, increased keenness of heai'ing, true hyperaes- 
thesia, is, according to Gowers, " a rare morbid state in which 
sounds are heard with undue loudness, and even such as are 
inaudible to other persons are distinctly perceived. It occurs 
chieiiy in hysteria, usually in association with augmented 
acuteness of other senses, and is probably in such cases of 
central origin. It has also been observed at the onset of acute 
cerebral and general diseases. 

" Full doses of bromide of potassium have most influence in 
diminishing the morbid excitability." t 

The phenomenon of paracusis Willisii presented by some deaf 
persons, or the enhancement of audition during certain loud 

* Americun Journal of Otology^ Oct., 187J/. 
t Diseases oj the Aertous System, v(.l. 2, p. i*44. 
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noises, was attributed by Willis to restoration of the tension of 
a usually relaxed membrana tympani. Lowenberg, however, 
found among a large number of pereons presenting this affec- 
tion great variations in the condition of the drum, but uniformity 
as regards exhibition of the following symptoms: — Each ear 
was deaf, but often very unequally so ; the hearing was good 
for high tones; there was no perforation of the membrane. 
There was a history of acute headache and giddiness, and in 
^me cases of apoplexy or other serious disease. He has, there- 
fore, suggested that the power of the patients in question to 
take cognisance of vibrations not ordinarily heard may be duo 
to the production by repeated noises of an increased excitability 
in an auditory nerve, the ordinary sensibility of which is 
lessened by disease, these noises being insufficient to provoke a 
manifestation of the specific vitality of the nerve. 

According to Prof. Luca3, the perception of low and musical 
tones is aided by the tensor tympani, and that of high unmusical 
sounds by the stapedius muscle. 

Tests of hearing by means of high musical tones are most 
readily made with the two instruments known as the rods of 
Konig and the whistle of Galton. The former is constructed of 
a series of steel rods uniform in diameter, but varying in len^h, 
suspended, at measured distances from their ends, by a loop of 
cord or wire, and made to vibrate by the strokes of a steel 
hammer. The latter consists essentially of an inner tube 
forming the cavity of a whistle, the depth of which is diminished 
or increased by the screwing up or down of a plug connected 
with an outer tube, the pitch of the sound emitted rising or 
falling accordingly. 

Siegle's test for estimating the mobility of the membrane and 
ossicles will be described later. 

With these remarks on the ear sj)eculum, the watch, and the 
tuning-fork, &c., without the use of which we are not in a 
position to arrive at any diagnosis in affections of the outer ear, 
I proceed to diseases of the external auditory meatus. 



54 



Chapter IV. 

DISEASES OF THE EXTERNAL AUDITORY 

MEATUS, 

IxMPAcnoN OF Wax is a very common cause of deafness. To 
remove this obstruction, nothing more than water at a tempera- 
ture of about 100° F. and a syringe is necessary. Sometimes, 
where the wax is very hard, it may be necessary twice or thrice 
to pour into the ear a warm solution of bicarbonate of soda 
(10 grs. to the Ji) at bedtime before it is possible to remove the 
whole mass by the syringe. The patient should always stop up 
his ear with cotton wool after the removal of the wax, for, if 
this simple precaution be omitted, it not infrequently happens 
that painful myringitis, and even acute catarrh of the tympanum, 
results. The syringe should be used gently and slowly, as the 
employment of much force will cause giddiness, and may rup- 
ture the membrana tympani. We should be caieful not to give 
too favourable a prognosis in such cases, for, as Von Troltsch 
observes, masses of wax constantly increasing may lead to peiv 
foration of the membrane, to gradual dilatation of the osseous 
meatus, or to the formation of ulcers, and even worse evils. 
Moreover, imjmcted wax may cause thickening of the surface of 
the membrane, or even an abnormally deep position of it, with 
narrowing of the tympanum and over-pressure upon the con- 
tents of the labyrinth by the stapes. It must also be borne in 
mind that wax in the meatus often coexists with catarrhal con- 
ditions of the tympanum, Eustachian tube, and nasal passages. 
Earpicks should be especially avoided, for severe injuries are 
often caused by these instruments, in the form of sharp metal 
prol)es, hairpins, bodkins, knitting-needles, &c., used for the 
relief of itching in the ears, or for the removal of foreign bodies. 
" The secretion of the meatus, known as cerumen, or ear-wax, 
is, according to Petrequin and Kessel, of a smeary consistency, 
on account of the soapy material made by the potash which it 



DISEASES OF THE EXTERNAL AUDITOBT MEATUS. 55 

contains. A part of it is soluble in water ; another in water 
and alcohol. It also contains about 10 per cent of water, a 
mixture of oil and stearin, and a dry material, not soluble in 
water, alcohol, or ether, in which traces of chalk and soda are 
found. As age advances, the parts of the cerumen which are 
soluble in water increase, but those soluble in alcohol diminish, 
so that in old persons the cerumen becomes dry and brittle. 
The contents of the ceruminous and sebaceous glands together 
are a yellowish-white, rather fluid material, which consists 
essentially of small and large fat globules, corpuscles of colour- 
ing matter in masses, and cells in which single globules of fat 
and colouring matter are embedded ; hairs and scales of epidermis 
are also found in the canal."* 

Mrs. C, who consulted me in October, 1874, had been deaf 
for fifteen years, and of late increasingly so. She complained 
of great noise in both ears, and was unable to hear a watch in 
contact The cause of her deafness was very evident, for both 
ears were completely obstructed with hardened cerumen. 
When I removed a very large piece of wax from each ear, her 
hearing, of course, instantly improved. Her satisfaction was 
great at hearing the rustle of the Times, as she took it up to 
read, for she " had not heard that sound previously for fifteen 
years." Both tympanic membranes looked remarkably healthy, 
considering how long the obstruction had existed 

The Bev. A W. came to me, August 28, 1876. He had pre- 
viously consulted a well-known surgeon, who had diagnosed 
cerumen, and used the syringe, but had succeeded in removing 
only a portion of the wax. The surface of that which remained 
had assumed a peculiar honeycombed appearance, which had 
led the surgeon to consider that the patient had lost the whole 
tympanic membrane of the right ear, and nearly all that of the 
left By carefully syringing (in the manner I have elsewhere 
described), I soon removed the accumulation from lx)th ears. 
I found the tympanic membranes quite healthy, and hearing 
was completely restored. I have seen many other instances of 
impacted wax, as also cotUm wool, assuming a great variety of 
appearances, calculated more or less to mislead the surgeon, so 
* DUeckiCi of the Ear^ bj Dr. St John Roosa, p. 160. 
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that I am not surprised at the mistake that was made iki this 
case.* 

Miss Q., set 22, of Bury St Edmunds, came to consult me, 
October, 1877, for deafness in her left ear. She had been 
slightly deaf for several years, but for the last two months had 
almost entirely lost her hearing. She stated that her mother 
and sister were both deaf in the left ear. I removed a large 
plug of cerumen, and she heard perfectly well Her sister, 
aged 18, afterwards came to see me. She could not hear the 
watch in contact with her left ear, and remarked that she did 
not remember ever having heard a sound of any kind on that 
side. After some little ditliculty I removed an immense lump 
of black-looking wax, and her hearing was likewise restored. 

Were it not for the apparent ignorance of the bulk of the 
profession of the rudiments of aural surgery, I should not think 
of publishing such eases as the above ; but, while so much and 
yet so easily remediable suft'eriug exists, surely it is a duty 
to try thus to disseminate the simple truths necessary to 
i*elieve it 

My note-book contains many similar cases, but the three I 
have given are sufficient to illustrate the subject The first is 
somewhat remarkable, for usually, if wax is aUowed to remain 
for a prolonged period in the external auditory meatus, the 
hearing is a great deal more affected tlian in this instance. 
The cases are very numerous in which patients neglect slight 
deafness from an accumulation of wax, until permanent mischief 
is induced. 

I have more than once known it happen in hospital practice 
that a dresser has removed cerumen and omitted to give direc- 
tions to protect the ear with cotton wool for some days, with 
the result that painful myringitis, and even acute tympanic 
catarrh, has followed. Moreover, the same results sometimes 
follow supei-fluous and forcible syringing when no wax is really 
present It is not always the laity, or dressers, who are at fault 
ii this respect, for even practitioners are sometimes injudicious 
enough to use a powerful syringe without first ascertaining, by 

* British Medical Jounud, Oct 6, 1877. 
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examination, tbat a plug of cerumen or foreign body is really 
present in the meatus. 

It is not uncommon to meet with patients who suffer from 
deafness due to a collection of epithelial laminae,* or what has 
been called " keratosis obturans, in contradistinction to cerumin- 
osis obturans, the impacted plug of ear-wax. The lamicae are 
derived from the homy elements of the external auditory canal 
by gradual accretion, causing great deafness, and offering great 
resistance to removal."! Ii^ this affection I have always found 
the use of warm solutions of bicarbonate of soda, which I have 
before recommended for obstinate cases of hardened cerumen, 
the best treatment. 

Toynbee} gives an analysis of such cases. He says: — "Of 
165 ears from which cerumen was removed, only 60 were cured, 
besides 43 cases that were much improved. Thus there were 
103 cases of great amelioration, wliile there wore 62 ears that 
were either but slightly or not at all improved. It is therefore 
important that every case should be carefully examined after a 
collection of this kind has l>een removed ; because, if the hearing- 
power is not wholl}' restored, some other disease must be present 
which requires attention." 

The wax in the ears of children is sometimes fluid and highly 
offensive, and, if not speedily attended to, is likely to lead to 
catan-hal inflammation or more serious mischief. 

In adults cerumen is sometimes entirely absent, but the 
deficiency appears in no way to affect the hearing-power. § 

And now a few words as to the best mode of removing 
foreign substances from the meatus. Generally speaking, the 
instruments introduced for their removal do great mischief, 
except in the hands of an expert. Instrumental interference is 
hardly ever necessary, and is often dangerous. Cai-eful and 

♦ First deDcribed by Wreden, of St. Petersbiirgh, in the Archives of 
Ophthalmology and Otology ^ 1874. 

t See A TrecUise on the Ear^ by C. Burnett, M.D., pp. 293, 294 ; also 
Dr. Duncanson, Edinhurnh Medical Journal^ Nov., 1878, p. 477. 

X Diseases of the Ear, p. 48. 

§ Although the absence of wax does not in itself seem to have any ill 
effect on audition, a condition of unusual dryness in the external meatus 
is often ausociated with diseases of the middle and internal ear. 
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persevering use of the syringe and warm water will almost 
always be successful, especially if the auricle be pulled upwards 
and backwards. Where much swelling and inflammation of the 
soft parts are present (and these are often very severe from 
irritation and pressure of the foreign body), they must, together 
with the acute pain, be relieved by freely applying leeches in 
front of the tragus ; for the meatus and membrana tympani are 
extremely sensitive when pressed upon by hard substances. 
After the inflammation has been allayed by this means, and 
also by the use of fomentations, the syringe will easily remove 
the foreign body; but we should by no means attempt the 
removal so long as the slightest tumefaction is present. Above 
all, it is necessary in each case to make a careful inspection of 
the meatus with the speculum to see whether there actually 
is sometliing to remove. Often and often have most lamentable 
results followed attempts to extract with instruments substances 
which have either never been in the ear at all, or have fallen 
out of it unnoticed, and not only should the body be looked for 
by aid of the reflector and speculum, but all instrumentation, 
with the exception of the aural syringe, should be performed 
only through the speculum. For this purpose a short and broad 
speculum is to be preferred. Inflammation of the brain and 
death have not infrequently been caused in this way ; or, if 
life has been spared, total deafness has followed. Vomiting 
and coughing are sometimes met with from irritation of the 
auricular branch of the pneumogastric (Toynbee). These 
symptoms of course instantly vanish when the pressure is 
removed. It is often advisable to turn the patient on his side 
and syringe from below, or, as Hinton first pointed out, "to 
place him on his back, if the foreign body, as frequently 
happens, is jammed into the angle formed by the anterior wall 
of tlie meatus and the membrana tympani." The agglutinative 
method of removal is strongly recommended by some authors : 
it consists in fixing the impacted body by means of glue or 
coaguline to a piece of linen attached to a holder, and with- 
drawing the same when the glue has firmly set on the foreign 
body. Adhesive plaster attached to a piece of string may be 
used in the same way. Lowenberg recommends tliat a camel's 
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hair brush dipped in glue be applied to the foreign body and 
allowed to remain in the ear until firmly adherent to it, when 
the brush with the foreign body attached can be withdrawn. 

The foreign substances I have most frequently met with in 
the meatus are beads, small stones, peas, cherry-stones, pieces of 
tobacco-pipe and slate pencil, shells, paper, cotton-wool, sealing- 
wax, and grass. 

Beans, peas, and the like, are very troublesome to remove, as 
they often swell from moisture and cause intense pain. On one 
occasion, at the hospital, I removed an immense lump of tobacco 
from a labourer's ear, which caused him, as may well be 
imagined, great pain. The lower orders seem to think this an 
infallible remedy for every ailment connected with the ear. 

But, with many substances, rather than use any force in 
attempting to remove them, by far the better plan is to let them 
remedn in the ear, for a time at least. 




Fia. 33. — Forceps for Bemoral of Foreign Bodies from tbe Ear.* 

The foregoing remarks may appear unnecessary, but I can 
affirm that, in nearly every case in which a patient has been 
brought to me with a foreign body in the ear, mischief has been 
caused by the constant endeavours of some anxious friend to 
get rid of the enemy by the use of a hair-pin, probe, or other 
instrument. 

The following is an example of intense suffering caused by 

* Made by Weiss and Son, 287, Oxford Street 
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endeavouring to remove a foreign body by instrumental means. 
A similar case came under my observation within a week. 

A. E., a girl, set. 10, was brought to St. Mary's Hospital with 
a large glass bead in her right ear. She was in very great pain. 
The walls of the meatus were lacerated and swollen, and the ear 
was filled with coagulated blood. The mother informed me 
that she had herself first endeavoured to get out the bead with 
a hair-pin, and afterwards had taken her to three doctors, who, 
as she expressed it, " had all had a trj'." Their repeated efforts 
had not improved matters. The glass bead could just be seen 
glistening, deeply situated in the meatus. I at once used a 
syringe: the mother said that this had been employed very 
frequently already. The bead, however, came away very easily ; 
and I have no doubt that if the nozzle of the instrument had 
l)een applied to the roof instead of to the floor of the external 
meatus (as commonly in using a syringe) the bead would have 
been dislodged at the first attempt. 

Instruments, as I have stated, are seldom necessary, but, as 
in the following case, the foreign body may be so firmly impacted 
that extraction without them is impossible. Most commonly it 
has become fixed from unsuccessful attempts at removal, and 
the patient is unable to keep quiet in consequence of the great 
pain thus caused. An anajsthetic should invariably in such 
cases be administered. 

In December, 1878, a gentleman brought his son, set. 12, to 
see me. Six weeks previously the boy had pulled out the upper 
half of a bicuspid tooth, and put it into his left ear. He was at 
once taken to see a surgeon, who readily seized the tooth with 
a pair of forceps ; but, just as it was on the point of being 
extracted, the lad forcibly threw up his arm against the hand of 
the operator, driving the tooth inwards, and so impacting it that 
it could not be removed. Seveml attempts to dislodge it were 
subsequently made without avail. He was then sent up to 
London to consult me. The tooth being deeply and firmly 
wedged in the external meatus, I found it impossible to expel it 
by syringing. Having placed the boy under chloroform, I 
passed a very fine bent probe along the upper portion of the 
meatus, and so behind the foreign body ; this was then drawn 
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slightly forwards by the probe, and easily removed. The tooth 
had cut its way through the lower portion of the membrana 
tympani ; the patient, however, made an excellent recovery. 

Similar cases are very frequently met with in practice, and I 
am certain that, if the means I have suggested were more fre- 
quently adopted, we should very rarely have to deal with that 
unfortunate class of patients seen at hospitals occasionally who 
present injuries from foreign bodies lodged in the tympanum, 
such as oftentimes result in total deafness, or even in a worse 
fate. Voltolini says truly, "even the point of a dagger, if 
allowed to remain quietly in the ear, will not do so much harm 
as forcible attempts to remove it." He recommends the use of 
the galvano-cautery in some cases : employing the finest elec- 
trodes, he gradually burns a hole in the foreign body, which 
breaks up and is then easily removed.* Foreign bodies may, 
however, be allowed to remain in the ear far too long. The 
following case is remarkable : — 

T. B., aet. 6, was brought to me in March, 1874, having 
suflercd for nine montlis from deafness and from great pain 
(especially at night) in the right ear. His motlier said that he 
had "suffered agony," and every now and then he put his hands 
to his head and cried out from the severity of the pain. She 
had taken him to several medical men, and was told by some 
that he had a gathering, and nmst poultice the ear, and by 
others that he had a polypus ; but the last gentleman she took 
him to discovered a hard substance, and recommended him to 
be brought to me at St. Mary's. She said that he had been 
blistered and poulticed regularly for nine months without any 
benefit. He was unable to hear the watch in contact, and on 
examination I found a hard mass covered with thick yellow 
matter. Having carefully syringed, after a little trouble I re- 
moved a large smooth oval stone, which, remaining in his ear 
for nine months, had both given rise to dangerous symptoms 
and permanently affected hearing. 

M. P., a girl, at. G, came to the hospital with a black glass 
bead of the size of a large pea in her left ear »>oviQg been sent 
to me by Mr. Lane. Previoi - i »g to the 

* Jftdi^al Tfme$ 
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hospital, several attempts had been made to extract the bead, 
with the unfortunate result of only pushing the bead in still 
deeper, and, in consequence of the inflammation thereby caused, 
firmly irabeilding it I sjrringed gently,and postponed any further 
attempt at removal (as there was a good deal of inflammation) 
until mv next hospital-ilay. She was, however, laid up with 
chicken-pox for two montlis, and when she came to the hospital 
(February 16) all inflammatory signs had disappeared; but the 
bead could easily be distinguished with the speculum, deeply 
seated and firmly fixed. She was put under chloroform, and an 
attempt was made to remove it by means of glue attached to the 
end of a piece of stick. This failed altogether. She was, there- 
fore, placed on her side, with the affected ear downwards, and 
the syringe used from below ; and before very long the bead 
dropped out. 

This last is a case suoh as one is likely to meet with almost 
every day. A great deal more harm than good is often done by 
the use of instruments ; but by the procedure about to be 
described no injury can be caused. 

Hmv to Syringe the Ear for Removal of Foreign Body, — Place 
the patient under chloroform, with the affected ear downwards, 
and syringe from below. Pull the auricle backwards and up- 
wards (by this means the external auditory meatus is made 
into a straight tube), and apply the nozzle of the syringe to the 
upper wall of the passage. The water is then gently forced 
behind the obstruction ; the foreign body is loosened, and by its 
own weight it will fall out of the ear. I have removed all kinds 
of substances in this w^ay.* 

♦ British Medical Journal^ March 4, 1876. 

In tlie next number of the British Medical Journal^ in confirmation of 
what I have just said, Mr. Rivington, of the London Hospital, made the 
following remarks : — 

" Having had considerable experience in the removal of foreign bodies 
from the ear, I can strongly support the recommendations of Mr. Field, 
of St. Mar}'*8 Hospital, contained in the Journal of March 4. From 
the time of my first connection with the Aural Department at the London 
Hospital I have used no other means of extraction of foi-eign bodies than 
the syringe, aided occasionally by chloroform, the dependent position of 
the organ, and the use of a small pair of curved forceps as soon as the 
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In ordinary syringing it is of great adranuige to employ an 
ear spout, as represented in the annexed figure, to receive the 
injected fluid. 




Fig. 34.— Ear-Spout Fitted on the Head. 

Moldenhauer,* in a case where a pe>»ble wa.s deeply im- 
pacted in the meatus, after vainly tr^-ing ordinar}- methods, 
extracted it by displacement of the auricle. He recommends 
cutting through the posterior wall. Schwartze has performed 
the same openition for removal of exostoses, &c. By Lister's 
method the wound in the auricle heals, as a rule, by primarj' 
intention. 

Foreign bodies in the external auditory meatus occasionally 
give rise to epileptiform symptoms. Cases illustrating this fact 

substances appeared near the external end of the meatus ; and I have 
never failed in procuring their ejection. 

** I must not conclude these few remarks without expressing my obli- 
gation to the late lamented Mr. Hiuton for the kind assistance which he 
rendered to me some years ago, when desirous of acquiring some little 
knowledge of the method of examining aural patients. I remember speitk- 
ing to him about the extraction of foreign bodies, and asking him what 
method he recommended for their i**>movaL He replied that * You will 
not use any other method than !■ ^ if you are wise.' With the 

sUght exoeptkni Mtflk^^kK»vifl ver done so ; and I feel sure 

that those wlv ndered by Mr. Hinton and 

Mr. Fidd will 'intment or regret" 

*Arekmflk 
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liave been recordeil hj Hanilfield Jones snd others. The 
.symptoms thev produce somewhac resemble those of Meniere's 
disease. 

Instances lire rect»pied of needles and of the points of glass 
syringes passing thrjujh perforations in the membrana tympani 
into the trmpanam and Eascaehi^in tube. It is important to 
rememV>er in all cases of this description that more harm than 
good is generally done by pn>bing and other violent attempts at 
extraction. The following is the case of a pin in the Eustachian 
tube: — 

H. W. S., a clerk, a&t. 21, came to ci>nsult me at the hospital 
on November 7, 1880. Several years previously he had injured 
the drum of his right ear with a piece of slate penciL A few 
days back he was picking the same ear with a small pin, when 
it slipped in, and he could not get it out. The pin was distinctly 
seen by three mediail men, who in endeavouring to remove it 
pushed it comp»letely through the perforation in the tympanic 
membrane. It was now that he came under my notice. He 
complained of great pain in his throat at the lower end of the 
Eustachian tube. Occasionally, when his neck was touched, 
the pain became suddenly acute. As it seemed to be impossible 
to remove the pin, I suggested that he should swallow a 
quantity of large pieces of bread, in the hope that, as the act 
of swallowing causes opening of the Eustachian tube (by con- 
traction of the tensor and levator palati muscles), the pin might 
be released, and appear at the mouth of the tube. This treat- 
ment had the desired effect in moving the pin, for after a time 
he felt the pin move down his throat. He has never since 
suffered any inconvenience. The termination is not altogether 
satisfactory, for, although the dislodgment of the pin put a stop 
to the pain, as the patient has not to his knowledge passed it, 
its whereabouts is still a subject of speculation. This case 
shows how foreign bodies may pass through the tjTnpanum, 
and down the Eustachian tube, without giving rise to such 
severe symptoms as one would expect. 

I liave seen one or two instances of cotton wool placed in the 
ear passing through a large perforation in the tympanic mem^ 
brano into the Eustachian tube, and thence into the thrdat. 
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Very small piecea of cotton wool should oot bo put in tliv vnr, 
especially if there is a bole in tbe membrana tyuipanl 

Circumscribed Inflammation, Furuncle, or Ituiu in tkk 
EXTERNAL AUDITORY OANAL are ot' frequent occurruiKW, tiiitl iin* 
generally met witb in people of middle age. Auml IhijIh itm of 
two kinds — (1) traumatic, and (2) non-traumatiu ; tbe IntLur vUmn 
are by some described as idiopathic, by others Hjxicitli; hihI 
epidemic Traumatic circumscribed inflammatiou of tho iiHuitiiH 
nmy be brought about by wounding with a foreiKii iHMly, by In* 
stiumentation, by chemical irritants, and Huch cauMw um UHiinlly 
produce diffuse external otitis. Non-trauriiatic fururich! in ul 
much pathological interest 

It is certainly correct that the pathogenic oTffaniiini HOtjihytti- 
eoocms pyuyatet aibms is almost invariably prMx^nt tn llwr |fMf> lit 
boils of tbe meanu ; tbe varietif^ anreun aa'i fiUrtwiatf. Unm tiftt^t 
found. In the praent state of riiir Vjuivilflifk wn Htf. uiutlfb! Ut 
asT dt&iitielT wWther tbese iff^i.uaoA uh tjunini nr imtunH, 
Uwenhov betierca tbaC iaif^/-tirBUii*ftiM tam m-j-a^^ Ut y\w. 

«tf &iiAaiMDiita» tem. 'liulvJitT-t- i^xiCAiff:, uA A^:t itat'Aw^ttMt m 
•AmftcliKw «uiuiCimit» •iiu^ Vi 'i^ iUM 'A ttuu^ 'm^mma xttti ^amiUfIU' 
Biun^. jiunA- <iE waiu&.. a! >£; vawKi^k^ v.'2 m *TMt^'t 'A !Um« 
miiiwrffl' Atnmttnci£i.i>^ tMrjim^rmSit'.Oi. Unvy ^ixJi^^.'^x irtK 

;;jhmti lUuOB-:: iiui, M. «iyi)nir; \t -^ i.'r^uMMit J. j* j»!:V>*«{. lanfl 
ttunntutiiijiiii- em. :'vt igidiumly jovOutMt t^ jn.vnmt^ )imi;|i1 tk-.n> 
^«itiii -aui^iiyiiMwni. 

^Wtiwiii.. mil: ueinaof aiititu- iin- luiu'Jii aian-^ 'jiTUiu<uir-> 'Ma 
AttiioMb- ii^tttliiui: uui :lir 'siiK T':w<in. tluiuiuw wk mhI ''a nidhit 
ouim 'tuui. .luUM. itm ^uul it :uu; .n>r t:-:iptr:Hni'jt; .^tmi wuiit 
^us- «i<u>fai -iMiiL .ih itiiliunn;. -tnnut jntwuut iit*- aim-Jt .iiiuM: 
HBteaTn t i Mt- - luui ' tftiiBft :ti ' .mnin>iu ift 

I]>iin°cuiM[^ «nit -tiMr 4tiilt -iv ^huiSiuu: -im ytmtaiw. mivtm vfl 
ti^.iiMOMi aidi u> .•TfMiMiua 'HUomiB^^^ jW jiQit ,it: 4lt 
Mmnniij iti.«aati^!nBfCUM-3i> ««)<g 
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fall of the year, whereas such instances in the interval aie rare. 
In like manner, the epidemic is often limited to definite areas, 
and is, moreover, sometimes associated with insanitary surround- 
ings. In more than one instance I have noted that, whilst one 
or more members of a family in a house defectively drained 
have suffered from aural furuncle, others of the household have 
been laid up with tonsillitis, pharyngitis, and rhinitis (of either 
a septic or of a rheumatic character), and in some cases accom- 
panied by Eustachian catarrh. Exceptionally all these con- 
ditions, including the aural boil, may be present in the same 
individual. From a study of such cases I am inclined to 
believe that the same set of causes are capable of producing any 
of the above conditions sindv or in combination. Further 
investigation may possibly bring out a more evident etiological 
connection with rheumatism and gout. All debilitating states, 
such as those associated with anaemia, diabetes, and the climac- 
teric period in women, constitute predisposing factors. 

The objective appearance of an aural furuncle in conjunction 
with the subjective symptoms renders the diagnosis certain. 
There is only one other condition which could easily be mistaken 
for boil on inspection with a good light, and that is an exostosis 
with an inflamed or hyperaemic cutis. Bulging of the posterior 
wall of the meatus in connection with mastoid inflammation 
is unlikely to be attributed to furunculosis. A probe gently 
manipulated will usually settle the question of diagnosis, but its 
use is rarely necessary from the fact that the symptoms are so 
definite. The most usual site for boils is the antero-inferior 
wall ; they are in most cases nearer the proximal than distal 
end of the meatus ; the lumen of the latter is sometimes quite 
obliterated by the inflammatory swelling, which is, however, 
seldom reddened to any extent. Occasionally the glands of the 
neck are enlarged and tender, and exceptionally I have seen a 
swelling situated just in front of the tragus. The subjective 
symptoms are severe pain, often intermittent and worse at night, 
• sometimes radiating towards the cheek, teeth, or temporo-maxil- 
lary ailiculation, and increased by movements of the jaw, sleep- 
;Jfi8sness, depression, and loss of appetite, these latter vaiying 
— ' "^ the axnpuut of fever present. Tinnitus and dulnes* of 
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^■bearing are not infrequent symptoms, and are nearly always dne 
[■ to occlusion of the meatus or to concomitant hypenemia of tlie 
I • labyrinth, or to catarrh of the tympanum or Eustachian tube. 
I In the absence of treatment a boil in the meatus usually burets 
1 from four to eight days, when the above symptoms quickly 
b disappear. 

Treatment. — Aa regards surgical interference, the two main 
I indications are the relief of tension and of the accompHnying 
pain, such relief being moat speedily and effectually brouglit 
about by an incision into the intlamraatory swelling, after which 
the meatus should be kept clear of discharge by an antiseptic 
and anodyne lotion. It sometimes happens that the surgeon is 
- unable to carry out this treatment from dislike of patients or uf 
their friends to " the knife " in such cases, and when, as oc- 
casionally occurs, incision gives only partial relief, recourse may 
kjbe had to leeches and poultices. Leeches are applied in front 
', <tf the tr^us ; poultices of such a. size as to tit into the fos^a of 
the concha and outer end of Die meatus are preferable to lat^e 
ones which cover the whole auricle, as their application may 
cause inflammation and perichondiitis of this structure. It may 
here be remarked that this is the only condition in my aural 
practice in which a poultice is considered justifiable, but the 
frequent application of small hot sponges is certainly to be 

I preferred. Hot water lotions containing cocaine or morphia 
can be thus used in this way instead of being frequently poured 
f&to the meatus. Syringing with warm fluids may cause great 
pain, and even myringitis, from unskilful manipulation. When 
Ik free upward incision into the boil combined with moist 
warmth fail to give relief, cold aiiplications are occasionally 
more successful. I have seen Leiter's aural coil for the con- 
tinuous flow of ice-cold water used with marked benefit in thi.s 
and in other inflammatory conditions such as in mastoid in- 
^Ljbunmation and in quinsy. 

■( When a free discharge of piia has been brought about by any 
■*■ or all of the above means, it behoves one not to be too cursory 
in the after treatment. Recognizing the tendency to auto- 
contagious recurrence which exists during the dischai-ging period 
|..fix)m the presence of staphylococci, and the occasional occurrence 

F 2 




•>( ex^ Vrmc innniaOLnis. "v^ca. ir Trmrargd, bcmme polypi, 
:ic die e^iiiie^ tc 3ae wrmiuL lUvrfsrH!^? bas» iasBted on the im- 
[*ort;iiii!t* *}t zr^xnenc nDJJCJLrscnins^ }t die sapta a atm rntgd solution 

Tbitf TUfdZacLon. .•••m-jinint: i* i:: byss^ semueidal and anti- 
prnirVniciiiir rp'C%?rce*. .*ua. "3«j vT^niiittiicIj recommended as an 
.-uiminbie *ir*?s?mir irb«;r i fhsL-aiir-i^ !tas l)een established. 
I5wk*a^err :Iaiais vmlz dus fi tauH-a is of great use in the 
aU^rtir^ tn-a;mea: oif ^jl^ . :r w^:ul*i n#?c appear, however, to 
har^ beea v^rv >:iLr-s?riI in the iaxni:* of cchefs in this respect, 
and it hiis been tir-j^e*: tour iIi-'vcii-l h^ no maiked solvent 
|H>w^r on the tiztj min^fr ':L«x'?rT^ trie zutnd duets in which 
thtr m!^T^^r;?irLi!?nL< :j.e it^f^-s 'ihjr**^ ire imbedded, and that 
l>oracic aci^i is nvt ± r^'v-rri! i^tiser^cx. For these reasons 
?:ome sttr:eoas have ,*■: !h»i: rcher ro :he :«i?hitzon, whilst others 
have sal^tituteil the rer:LI«:r*ie of mercurr. as being more 
stn>n::lv ijermic idal. tl^r the K-rio:'" acri I must, however, 
observe that 1 have Ti:v^?elf i:>^: L*octoa wool saniiated with 
glycerine and opium wi:h u^dvubt^ advantage, and it is the 
most eftioient |Xilliative I have ivme aorossw 

Should a case Iv >een for the nrst time when the acnte stage 
lias passeil. with granulations at the edge of the wonnd, which 
latter shows no tendency to heal, the pn^lifer^tii^ edges can be 
touched with a caustic such as chromic acid or with the galvano* 
cautery point, and the wound dressed with an ointment of iodol 
or sozo-ioilol in vaseline : morphia, or cocaine may be added if 
there be pain. 

Looking to the fact that boils in the ear are so often associ- 
ated with debilitated states of the svstem, constitutional treatment 
should not be neglected. I have already alluded to these states. 
The general health of the patient should be fidly inquired into 
and appropriately treated. This treatment not only includes 
t he administration of drugs, but the adoption of hygienic pre- 
cautions as regards the patient's diet, exercise, mode of living, 
and sanitary surroundings. If no cause can be discovered to 
account for the condition, arsenic or sulphide of calcium may be 
given. 

The remarkable periodicity exhibited by the idiopathic form 
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irf aural furimculosis, as in connection with the spring aud fall 
of the year, or the menstrual and climacteric epochs, enables U9 
to adopt prophylactic measures, which should be local, constitu- 
tional, aud hygienic On the slightest aural indication, such as 
dnlness or pain, instillations of glycerine, of the supersaturated 
solutions of boracic acid powder and alcohol, or of this solution 
with ether, should be applied. Glycerine of belladonna or 
carbolic acid, or menthol in parolein, are often useful. 

Boils in the meatus of a traumatic origin are best treated by 
wmple soothing applications. When due ta irritating discharges 
or to the application of irritating instillations and lotions, thu 
removal of the source of irritation and the adoption of one or 
other of the methods of treatment previously detailerl will bring 
about a speedy cure. 

Abscesses in the meatus occaaioually form a fistulous opening 
in front of the tragus, or tend to " aJi evacuation of their con- 
tents through the duct of Steno, or through the cleft found in 
the posterior superior part of the cartil^e of the auditory canal, 
aa described by Pooiteu, after the occurrence of otitis externa 
circumscripta." • 

Insects often enter the meatus. Syringing with warm water 
is all that is necessary to effect their removal and stop the irri- 
tation wliich they produce. It is very common to meet with 
patients who imagiue they have insects in their ears. The 
common fly has been known to deposit its eggs in the ear. Tlie 
larvK produced sometimes give rise to severe pain. Warm oil 
poured into the meatus will usually have the desired effect of 
evacuating insects, and the vapour of chloroform will kill 
maggots. Alcohol, pure or diluted, may al.so be advantageously 

ployed- According to Dr. Barr,t maggots "may be lound 
Id great numbers, cbiefl} at the inner end of the canal and in 
the tympanum, appearing as white, worm-hke creatures, moving 
rapidly about Theae larvie are furnished with hook-like appa- 
ratus, which fasten upon or penetrate the tissues. After tbey 
have been killed they may require to be removed with forceps." 

* Burnett, A TreaiUe oh the Ear, p, 315. Se« also paper hy Sir James 
I Vmet, CliMiccU iSocUtg ReporU, 1878. 
t UUugoiE Med. Jtar/i., Bee, 1881. 
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A woman once attended at the hospital who insisted tliat she 
had a blaek-l)eetle in her ear, and was deeply oflTended with me 
when she w&s told that nothing of the kind was visible. Simple 
folk from the country I have found to possess a predisposition 
to imagine the presence of earwigs.* 

Of the vegetable FrxGi sometimes met with in the auditor}' 
passage, Asperyillus niger (see Figs. 35 and 36), according to 
Itoosa, is the most common. Like inspissated cerumen, it pro- 



FRUIT-BeARIfM HVPHA 
(^CONIDIOPHORC) ' 




FALLEN SPORES 



Fig. 35. — Aspeiyillms niger^ 




SPORES 

— STERI6^flATA 



FRUIT BEARING HYPHA 



Fio. 30. — Diagram of the aaexual fractification of Atpergilltu, The sterigmAta 

•hould haTe been drawn more peg-ihaped. 



* A case has been reoorded of Asoaris lumbricoides in the ear, tee 
Litncety Oct 23, 1880, p. 65a 
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I tftlcea a senantiun of fulness in the ear, with tinnitus and impair- 
I meiit of hearing. Fain also, of a dull lieavychamcter,wliichisnota 
leoiDmonevidence of inspissated cerumen, is one of the symptoms 
ftof otitis externa parasitica. The disense is not a primai^ 
«ne, but a consequence of difl'use and perhaps mild otitis. 
Some kind of inflammation which lixisens the epidei-mia pre- 
ced(>s itH onset, and it is very often found after eczema. The 
fungus ia actually such a " mould " as clings to damp walls or 
adheres to bread not kept thoroughly dry. As might be ex- 
pected, the habit of the Russians of living in badly ventilated 
rooms, as they are almost compelled tft do during their long 
«iuter, is very favourable to the production of Aspergillus. 

Wreden" records a case in which perforation of the membrane 
was caused by As-perffUlii*. 

The aspei^illi are sjjeciea of the order of fungi named hypho- 
mycetes. Aspergillus flavus and Aspergiilas ftunigalus also 
occur as epiphytes in the middle ear, but not so frequently as 
Aspergillus nigtr. The two former species have been proved to 
Ite pathogenic in rabbit3.t The diagram (Fig. 36) shows the 
asexual mode of spore formation. Other spores (ascospores) are 
formed after conjugation of branches of the mycelium. 

Tlie best treatment is to syringe the meatus frequently with 
warm water and alcohol. The fungus moat commonly appears 
exactly like fine coal duat blown into the ear. Tliere is not, 
in the presence of Aspfrt/illits, much discharge from the ear, 
for, as Schwartze has observed, where there is profuse suppura- 
tion the fungus does not meet with a favourable resting place. 

The whitish or blackish flakes foimed by the fungus on the 
walls of the meatus or on the membrana tympani may easily 
be mistaken for epidermis or hard was, and as such they were 

* ArcAiv/. Av^etir u. OhrnjiAeili., vol. 3, part 2, p. 26, 1P74. 
t For further iufomiation ou the aaiwrgilli, Dr. Viues' ti-uimlation of 
Sachs' Tact-Boot of Botany, Dr. D. Maculister'a tranBlation of Zieiflfir'a 
Teit-Bool of Pathology, and Profesaor CrookBhank's Bacteriology, inuy be 
coniulted. In FatA. &ic. Tram., ISDl, ProfeeBdr Del^piue hna an able 
Article baaed on a caae of AtpergiUiu niger affecting the akin of the leg. 
The pathogenic properties of the iuiper((iJli were worked out by Leber, 
Arckai fur' Ophthulm., vol. 35, part S, p. SS5, and Grawitz, Vinhovit 
> AreAiv, vol. 81, p. 355, and, later, by Koch and Gaflky, 
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once regarded. When the flakes are removed the tissue beneath 
is found to be red and tender, and in a few hours the growth is 
reproduced. Bepeated instillations of alcohol are therefore 
necessary. For certainty in diagnosis the microscope must be 
resorted to * 

Diffuse Inflammation of the External AuDrroRY Mfatus 
often leads to narrowing of the passage until the introduction 
even of a probe is an iinpof^ibility. Diffuse external otitis is 
closely related to circumscribed; in fact the two conditions 
often run into one another. Diffuse inflammation is nearlv 
always the sequel of traumatism or of pi*evious suppurative 
disease of the middle ear. It is often found in gouty, rheu- 
matic, and syphilitic individuals. Amongst traumatic causes 
may be mentioned unskilful manipulations with instruments 
and hairpins in attempted removal of wax or foreign bodies, the 
entrance of verj' hot or cold water, eau de cologne, or chemical 
irritants. When associated with previous aural disease such as 
furuncle or chronic suppurative catarrh, it may be due either to 
the irritating character of the discharge, or to the instillation 
applied. Granulations and polypi sometimes spring from the 
swollen meatal lining, especially in the severer forms of this 
disease, if the osseous floor is carious. When the bone is 
diseased, inflammation has in rare instances been known to 
spread to the cranial fossae and lateral sinus. Another excep- 
tional complication of external otitis is the formation of a 
diphtheritic membrane, which, however, usually only occurs in 
connection with an epidemic of diphtheria and in association 
with lesions in the throat or nose. The deposit, in some in- 
stances, is an extension up the Eustachian tube. Shedding of 
the epidermis in external otitis, which often occurs, must not be 
confounded with this rare complication. Small indolent ulcers 
form, which keep up a constant irritation, and give rise to a 
sometimes thick and offensive, but more frequently watery and 
inodorous, discharge. Mild astringent lotions may be prescribed, 
and tonics to keep up the patient's general health. Nitrate of 
silver, or chromic acid, should be applied to the ulcerated surface, 
by means of a very small probe, at least twice a week. 

* Diseases of the Ear, Rooea, p. 135. 
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In a favourable case the dischai^ and ulceration gradually 
disappear, and, the jiaasage becoming widened, heaiing is re- 
stored, 

A patient, Mr. G. S., who consulted me on October 1, 187S, 
had been suffering eight years from this disease. From tlie 
deafness caused by the contraction of each external meatus be 
had been obliged to give up Ms occupation. A small probe 
could scarcely be passed through the narrowed openings. 
Having come to me on what he described a.'i one of his " good 
days," he could hear a watch one iuch from the rif^ht ear, and 
three inches from the left ; but often, if he took the least cold, 
a sligiit discharge would come on, completely blocking up his 
ears, and rendering him almost totally deaf. 

Regularly twice a week, by means of a fine probe covered 
with cotton wool, I applied a solution of nitrate of silver (30 gr. 
to Jj) to the ulcerated surfaces. An ointment of 1 part of the 
ung. hydrai^. nitratis to 8 of ung. ziuci, to be used daily, and 
small doses of arsenic and iodide of potassium were pre.icribed. 
Under this treatment his hearing was rapidly restored. On 
October 4 he could hear my watch two inches from the right, 
and six from the left, ear, and in six weeks' time three or four 
yards from both ears. 

Narrowing of the canal, however, may arise from a variety of 
other causes, e.g., erysipelatous inflammation.* It has been 
noticedt that erysipelas frequently begins where the skin of the 
ear loses its dryness and other ordinary characteristics, that is, 
at the entrance of the external auditory meatus, just as is seen 
at the entrance of the nose, or at the edges of the eyelids. 

The treatment to be i-ecommended for narrowing of the ear 
passages, the cause of which is generally evident, depends upon 
and must be adapted to the special nature of each individual 
case. 

To aid in rendering the passage patent after inflammatory 
stricture, nothing reduces the stenosis so rapidly and surely as the 
bougie treatment. The patient can be taught to pass graduated 
gum-elastic or metal bougies for himself. 

• Itard, Maladiet da OreUtet, p. 168. 

i ReynoldB, Si/sttm of Mediciive, voL 1, p, 542, 3rd edition. 
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In January, 1879, I admitted into the hospital a patient 
with complete closure of the right external auditory meatus. 
S)me year3 previously he had pricked his ear with a pin; 
violent inflammation and eventually closure of the passage 
ensued. I removed a band of hardened skin, and, keeping the 
meatus pluggetl with cotton wool soaked in a solution of carbolic 
acid, secured a permanent opening, and he then heard well 
again. 

The meatus may be closed by a cutaneous band in its cartil- 
a;-^inous portion. A little boy, brought to me by Dr. Ray, suf- 
fered from a congenital malformation of this kind, the passage 
being narrow, and rendered completely imperforate by a band 
of skin (see Malformations, p. 108). 

Molluscous or Sebaceous Tumours sometimes block up 
tlie meatus, and must be treated by removal of the capsule as 
well as its contents. 

I recently saw a case of a sebaceous cyst at the mouth of the 
meatus apparently due to the use of a binaural stethescope. 

These tumours produce absorption of bone, without occurrence 
of pain, and often cause enormous dilatation of the meatus.* 
They sometimes make a clean-cut hole right through a portion 
of the petrous bone ; and they, moreover, occasionally set 
up brain mischief, which may terminate fatally. 

Otorrhagia, or H^tiMORRHAGE from the External Meatus, 
is a common symptom or a result of various diseases or in- 
juries. Thus it may occur in purpura,t i^ malignant small-pox, 
in yellow fever, and in suppressed menstruation.} It is most 
generally due to injuries to the head, such as a fracture of the 
base of the skull, and if both petrous bones are injured it is 
seen in both ears. A very common cause is rupture of the 
membrana tympani, either from direct injury, or from air being 
forced with such great and sudden violence through the Eusta* 
chian tube iiito the tympanum as to burst the membrane, as in 
whooping cough, asthma, and violent sneezing ; the ascent of 
high mountains, or a sudden descent in a diving-bell will also 

* For an interesting case of molluscous tumour, see Dr. Kirk Doncaii- 
son, Edin. Med. Jouriu^ Nov., 1877. 

t Reynolds, St/ttem of Medicine^ vol. 1, p. 230. 
I Hinton, Qtiegtiom tn Aural Surgery, p. 97. 



ptodoee it. Oecaaoml c■^^^p^ sk VlVUs «f uie Skauais snd 
tympannTB, Ueeding polrpE. aad eroaa&s of xbe cuvcad. uii 
other Tesek, in euious emdiikaifi. 

The foOowing is mm jMeKSsm^ c^at ct vicssiyB^ZDeDasnacxm 
from the e«r: — * 

A. Bl, jec 18, angle, v^is admicsai ai % llur^s Hos^isiL 
August 22, 18SL She stMXed thu viiec six yatis cud sbe bad a 
blow behind the li^t ear: this cmsed a ciseiuiw <!i y^Skm- 
matter, which had oontiiiiied erer saicie. S3)e bad facisi («ca- 
sionallT troubled with *" catheined ^ ihijeR. Wben abcim tveive 
years old she began to have pains in tLe back now and a^vn. 
and became snbject to sack LeadacheL When fccneien jdsis 
o]d she woke np one night with epostaxis. ax>d this necomed 
the following day, and again thi^eie days after. Aboat a nMnth 
subsequently bleeding from the right e&r came <tt, whidi 
lasted an hour, and was Teiy prof ase. This was acoimpanied 
by " buzzing in the ear and ticking in ihe bcad.^ Since then 
she has regularly every three weeks lost I4ood fn:4n the i^iht 
ear. The hsemorrhi^ lasts not more than al«out x&i minutes* 
as the patient always checks it with cold water applications^ 
She has only once menstruated from the vagina ; this was in 
1879, when, after she had omsulted a medical man, who gave 
her medicine and ordered her to put her fe^ in mustaiti and 
water, a sli^t flow was |»oduced. Bleeding &om the ear was 
taking place at the same time, for, as she said, *^ it was the 
jtroper period for it" 

The patient had a large perforation in the right meml^ana 
tympani She was in the hospital for some months, during 
which time the hsemorrhage from the ear reappeared r^ularly 
every three weeks. Her breasts were small No os uteri could 
be felt by finger. There was a copious yellow vaginal discharge. 

The evidence that this haemorrha^ was vicarious menstrua* 
tion appears singularly complete. To begin with, there is the 
fact of ear disease, with the establishment of suppuration at six 
years of age. When twelve years old she became subject to 
pain in ihe back and sick headaches. Here we have two factors 
indicated — a liability to cerebral hypersemia at the menstrual 

* See paper by author, Med. Prtm and Circ^ Feb. 8, 1882. 
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.^I^xJi, arj'3 a *::?^^^i 5ar:a.>e witinn Ler tympanum ready to 
■sufK-r iT''>iu t:ii.> j.er;.>i:-.:iil rjrges':«zice. In the epistaxis at 
finirt^-eij yea^^, -lurinj t:M>e^ Jays, we have another indication of 
tlje cereliral liyj^entiuia. This, we see, is followed, about a 
iijoijili afi/rrwar«ls, 1..y M^edinj fnum the right ear, since re- 
pf-atf d reL'iilarly even* ihree weeks. Meanwhile she has never 
niifij-jlruaK-d, except on one occasion, when the flow was of a 
.soiuijrwjjat dnuhtful character, and aniticially induced. Vicarious 
liii'iiJOirhaLres, such as this, liave Wen known to occur from every 
nnuioiis lii^iHibrane in the body. Hinton says of hjemorrliage 
from the t'ar; "It is a symptom of suppressed menstruation." 
II;i'iiiorriia;;ijs from the gastpi^-intotinal, bronchial, vesical, 
buccal, and nasal mucous membranes, from the conjunctiva, the 
.skin, old ulncr.s, cicatrices, and mevi have been frequently re- 
oordrd. Allhon;;]i so many cases of vicarious haemorrhages 
ha VI! iMicu i-crordf'd, it appears of late years to have become 
ftLsliionabln to liold an unqualified scepticism as to their occur- 
ri'in'c. This may l>e well shown by the fact that but scanty 
alliMition is paid to them by Dr. Bristowe in his standard work 
nil iNi'diriiir, in wliicli he barely alludes to them in dealing with 
(ho raiisrs of ha*nu)rrhage from the gastro-intestinal mucous 
iiionihraiir of Ihc air-p:ussages, whilst, on the other hand, Sir 
'rh<iin!i-4 N\':i(sun, in his early editions, mentions them at con- 
';idiM.il»l«' h'Mu'lh. In discussing each form of hjemorrhage the 
Ihhm jm(hi»r sp<*aks of their frequent occun-ence, and gives 
t,\,»»l I'XMhiph's. That they indicate a most remarkable con- 
.; ^..^^\ of I hi' \ Macular systt'ui at the menstrual epochs — probably 
^ \ . il nn«:i'*< i'lur. and a general increase of vascular pressure 

.,. ..M ho donhtcd. This has been well shown bv two verv 

,111"" ^ ^ 

., V 'M. • .♦'•«'•* *^'>«' ^^•••'^ recoixled by Dr. Mason* of a lady, 

\ v.,% )).).! fho most extnionlinary lijemorrhages from 

. .. .. X. i« of hov skin. In this cjise the changes in the 

^ . , .« N w n.hod. "Ihe skin appearing j^erfectly healthy 

. \, .\ . . ..,'o^nd. u»olf«»d away and bleeding the next" In 

1 *-vmo\th;i*:v'«. (hough Ci)inciiient with an arrest of 

.,., ,■ N >^o« »svMr at monthly intervals, but much 
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more frequently, and part of the period she was under observa- 
tion they were daily ; but her menstruation also, when it first 
recurred, was at intervals of only one week. Another remark- 
able case is recorded by Dr. Puech.* In this instance the 
patient never had any menstrual flux, though she suffered from 
uterine pains every month. At seventeen years of age these 
were replaced by headaches, and at the same time her physio- 
gnomy underwent a marked change, owing to the appearance 
of varices of the facial and superficial temporal veins and their 
tributaries. These varices increased gradually, and at certain 
times attained considerable size, and one of them on the head 
burst, allowing the esciipe of a large quantity of blood. The 
haemorrhage occun^ed very irregularly, but, instead of exhaust- 
ing, it gieatly relieved the patient. From time to time the 
conjunctiva of the left side became congested, and once a good 
deal of blood was lost therefrom. The haemorrhages from the 
head after some time ceased, and were replaced by frequent 
epistaxis. Very recently, by observations made by Miss Eliza- 
beth Jacobi, M.D., still further light has been thrown upon the 
vascular condition which produces vicarious haemorrhage. This 
lady has demonstrated by means of the sphygmograph that 
there is a general rise of arterial pressure occurring during 
the menstrual epoch. If to this general rise of pressure we 
add a local turgescence at any weak spot, we have all the 
factors required for haemorrhage therefrom. Haemorrhage into 
the middle ear, though of an entirely different nature, and not 
periodical, occurs occasionally as a result of otitis, and is de- 
scribed by Roosa as " otitis media haemorrhagica." His were 
cases of acute aural catarrh, which terminated suddenly with an 
abundant haemorrhage through the drum-head. Similar dis- 
charges have been caused by Bright*s disease, and are analogous 
to the retinal haemonhages due thereto. 

Ear Cough — A reflex cough, " ear cough " as it is termed by Dr. 
Fox, of Scarborough, in which a twig of the auriculo-temporal 
branch of the fifth cranial nerve and the floor of the fourth 
ventricle as a centre are involved, may be occasioned by irrita- 

* De ritrem des Voiss O^italea de la F$mmei PariB, 1864. 
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tion of the external auditory canaL Dr. Fox found it could be 
excited in about one in five of 108 persons examined by him. 

Mr. Jakins has recorded in the Practitioner, 1887, the case 
of a patient who was believed by his family doctor and friends 
to be suffering from consumption. Mr. Jakins found the lungs 
healthy, and cured the cough by removing a lai'ge plug of ceru- 
men from one ear. 

It is sometimes excited by the speculum or other diagnostic 
instrument, and by any foreign body, in fact. 
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Chapter Y. 
OSSEOUS TUMOURS OF THE MEATUS. 

Enlargement of the osseous walls, causiog narrowing of 
the meatus and consequent difBcultj in hearing, is occasionally 
met with, especially in women. The introduction of small 
ivory bougies, solid or hollow, three-quarters of an inch long, is 
very useful in these cases of general meatal hyperostosis. 

Aural Exostoses. — Exostoses of the bony meatus not in- 
frequently occur, and like the general hypertrophy just men- 
tioned, they diniish its calibre and impair the hearing. 

(1.) Varieties, moile of occurrence, and characteristics. — 
Kramer has described an interesting instance of a stalactitic 
form of polypus, so hard that a knife could not cut it. 

Professor Grtiber has noted the development of osseous tissue 
in the walls of the Eustachian tube, occasioning the obliteration 
of its cavity. I have never seen an example of this kind of 
exostosis. 

The form of aural exostosis most commonly met with, which 
must be distinguished from the ivory-like growth to be de- 
scribed below, is in the majority of cases pedunculated, and it 
arises usually from the middle ear, as the result of an inflam- 
matory process. Its growth is rapid, and associated witli 
plentiful and very offensive suppuration. It sometinKrs gives 
rise to a polypus, which precedes its appearance in the external 
meatus. This variety of exostosis may be removed by wire. 
It further differs from true ivory exostosis in containin^f ravities 
filled with medullary tissue, and hence it may be t^.^rmed ** a 
spongy osteoma," as defined by Comil and Ranvier. In the 
case of Miss H., to be described later, a thin section of a mh 
bony growth of this nature from the ear revealed, under a jx^wer 
of 75 diameters, a structure similar to that of newly-fonnr^l 
bone. The free surface was bounded by fibrous membrane 
-raised into small papillie^ and covered by squamcme epithelitim, 
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whilst the trabeculte of bone withiu formed a sort of spongy 
framework, in the meshes of which a vascular medullary tissue 
was contained. Magnified 350 diameters, the fibrous membrane 
showed no nerves or glands, and only a few small vessels. The 
layer of bone immediately beneath it was thicker and more 
condensed than the central portions. Its lamellae were parallel 
to the surface, and contained but few bone corpuscles. In the 
central portion of the growth the trabeculse were thinner, and 
limited irregular oval spaces, filled in some parts with a richly 
nucleated fibrous tissue containing numerous spindle and round 
cells. In other parts there was a small amount of fibrous 
tissue scattered in the midst of round cells. No giant cells 
were anywhere seen. The vessels consisted chiefly of very 
large thin-walled tubes, well filled with blood, and resembling 
dilated capillaries. Here and there a few arterioles were 
visible. 

M. W., a little girl, set. 3, brought to the hospital on July 25, 
1876, had suffered from a severe attack of measles twelve 
months previously, and since from an ofi'ensive discharge from 
the left ear. I had a few months back removed a polypus. 
About a fortnight before she came to the hospital a hard sub- 
stance was noticed in the ear, causing the child much uneasiness. 
This proved to be a small pedunculated osseous tumour about 
the size of a pea, almost filling up the meatus. 

The case well illustrates the etiology of the ordinary aural 
exostosis, as seen by the light modern pathology has tlirown 
upon inflammation of bone, and the resultant new growths 
therein. 

With the above described more or less spongy growths must 
not be confounded certain compact exostoses, to which the 
m^'ority of the multiple forms may be referred. These are 
usually, but incorrectly, termed " ivory exostoses. They 
resemble in microscopical structure the bony nodes produced 
on the flat bones of the cranium as a result of syphilis. They 
present an outer epithelial and fibrous coat, and are traversed 
by Haversian canals in which run blood-vessels derived 
primarily from those of the periosteum, round which the 
lamellse^ with intervening bone corpuscles, are arranged cou- 



^ Osseous tumocks of the meatus. 

ccntrically. These canals run inwards eomiiwhat irregularly at 
riglit angles to the surface ; tliey are largest and most ii 
ill ibe softer and more recent speciniena, while in the old and 
slowly growing nodules, wliich approximate to the ivory exos- 
toses in density, they are very few and auiall, and in the super- 
ficial bony layer absent. 

The true ivory exostoses (less frequently met with) partake 

of the nature of new growths, and are quite independent of 

I inflammatory changes. Suuli bony excrescences in other jiurts 
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of the boily are often culled hyperostosos, but it will be more 
convenient here to limit the term hyperostosis to inflammatory 
byi)ertropliie3. 

Ivory aural exostoses have been observed much more com- 
monly in men than in women. Almost invariably they arise 
as a long ridge or as one or more round tumours, attached by a 
biiiad liase to the posterior wall and close to the orifice of the 
external meatus. They are not congenital in origin. Their 
develoimient is slow and insidious; they occur iji apparently 
healthy subjects ; and are unaccompanied by complications 
until sudden deafness and some inflammatory iiTitution result 
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from the complete occlusion of the meatus. Their very exisU 
ence is not at first suspected, and, but that the patient discovers 
that his hearing is rapidly fiiiling him, the absence of pain 
might lead him to regard the affection as trivial. In consistence 
they resemble ivory, whence their name ; and they are usually 
bilateral, and covered with white smooth liairless skin. Being 
less vascular, they are hanler even than the most compact 
portions of tlioir source, the temporal bone. An attempt to saw 
through the hardest part of that bone gives some idea of the 
difficulty of an operation for the removal of a true ivoiy exos- 
tosis. 

The appearance ot the growths in the dry bone is represented 




Fio. 88,— MulHple iToiy Eiottoaes ariiin([ on the Mmtal Aspmst of the Tjm- 
panic Jioae, uid almoat Dccluding the pauage. St. IStrj't Ut»i.it«] 
Museum, No, 802. 



in Fig. 38, taken from a specimen which was presented to St 
Mary's Hospital by Mr. E. \V. Ronghton. 

In microscopical section the true ivory exostosis is seen to 
consist of extremely dense bone, covered by squamous epithelium 
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resting od a thin fibrous layer devoid of papillae, and containing 
only a ver}' few small blood-vessels. The lamellae run parallel 
to the surface instead of being arranged concentrically around 
vessels, which are usually absent from the greater part of the 
growth. Flattened bone corpuscles lie in lacunae between the 
lamellae, and the canaliculi run usually at right angles towards 
the free surface. Towards the base, the structure gradually 
merges into that of the temporal bone from which the gix)wth 
springs, and here the vessels are more numerous. The extreme 
hardness of this variety of exostosis, which resembles that of 
dentine, is due to the density produced by the absence of vessels. 

Von Tioltsch is of opinion that bony tumours of the meatus 
always give considerable pain when touched. In the case of 
Miss H. (see p. 89) there was certainly great suffering on the 
slightest touch of a probe. I have remarked, however, that the 
true ivory exostosis may be examined instrumentally without 
causing the slightest distress. 

(2.) Etiology. — These growths, according to Toynbee and 
others,* occur exclusively in subjects affected with gout and 
rheumatism ; other authoi^s, as Triquet, hold that they are seen 
only as concomitants of syphilis ; whilst Gruber believes all these 
diseases may influence their production. In no case that I have 
seen has there been any history of syphilis. The cause appears 
to be rather a chronic inflammation of the walls of the external 
meatus, such as might be produced by sea bathing.t The evil 
effect of salt water in these cases I first pointed out some years 
ago ; I have repeatedly since had evidence of the correctness of 
my original conclusion. It is remarkable that most of my 
patients with double ivory exostosis were in the habit of bathing 
daily in the sea, and attributed theii* ear mischief to this cause 
alone. The aquatic habits of the Hawaiian islanders are well 
known ;J and Dr. C. T. Blake (quoting Professor Wyman) has 

* See Camberbatch, ** Oo two cases of Aiural Exoetoeis," St, Bartholo- 
mew's Botp, RepartSy voL 16. Cf. CaBsells, Brit. Med, Joum,^ Dec 15, 
1877. 

t This view was alluded to in the presidential address on Otology a 
the International Medical Congress in London, 1881. 

I " The natives here are a'moet amphibious," A Voyage in the Sunbeam^ 
by Mrs. BraMey. 
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j)ointed out the frequent presence in their crania of exostoses of 
the external auditory ineatus. As has been well remarked, "A 
mechanical irritation continued fur a long time on any part 
whatever of the osseous auditory meatus can give rise at that 
place to an osseous tumour."* 

I was first induced to enunciate the opinion that these 
growths are most probably, in many instances, due to the irri- 
tation of the ear by salt water, introduced repeatedly during a 
long course of sea-baths, by the singularity of the fact that four 
of my patients, who for protracted periods used to bathe 
together on the south coast of Ireland, had each to be operated 
on for double ivory exostosis. 

(3.) Treatment. — Tincture of iodine freely applied was for- 
merly considered the best means of treatment for exostoses. 
Wilde recommends " counter-irritation, depletion, and mercurials 
to arrest their progress in the early stage, when there probably 
exists a chronic state of periostitis."t By electricity Clark, of 
Bristol, removed from the right ear of a girl nineteen years of 
age an exostosis which followed the growth of a mucous polypus. 
But Bonnafont, I believe, was the first surgeon who eflfected the 
removal of an ivory exostosis causing complete closure of the 
meatus. This was accomplished by means first of graduated 
styles, and subsei[uently of nitrate of silver. 1 have found his 
method of treatni'jnt almost ini})racticable, from the intense pain 
to which it gives rise. Pritchard formerly advocated mineral 
acids, but now only uses drills or trephines driven by an engine 
or motor. Troltsch has successfully used laminaria to enlarge the 
opening between the gvowtli and the wall of the auditory canal. 
Miot ado})ted another plan : by trephining the tumour with a 
very slender instrument in two or three places, he set up suppura- 
tion, and dead l)one afterwards came away in sufficient quantity 
to allow the niembrana tyni})ani to be vSeen. 

Moos, of Ileidflberg, has recoided a somewhat similar case.} 
In an excellent bcjok, published in 1881, Dr. Stephen Smith, of 

* See paper by Deist anche, translated by CassellB, in Medical Pre^s and 
Circular, July 9, 1879. 

t Holmes, Si/stem of ^nryery, vol. 3, p. 150. 
I Lancet, July 20, 1878. 
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New York * after stating with Rheinfleisch that these growths 
do not return when removed, goes on to say that " the ivory 
exostoses of the skull, owing to their hardness, are generally 
excised with extreme difficulty by means of saw and chisel,! 
and the violence involves very great danger.*' This, I think, is 
self-evident. It is to be hoped that in his next edition he will 
be able to bear testimony to the value of the operation by means 
of the drill. 

The American dental engine, first suggested by Dr. Mathew- 
8on4 of New York, for the removal of these tremendously hard 
outgrowths of the tympanic bone, is perhaps the best instrument 
for penetrating them. 

Where an exostosis is the result of suppurative inflammation, 
arrest of the discharge is an indispensable first requisite. In 
the case of multiple ivory exostoses, which have so obstructed 
one another's growth as to leave a narrow passage for a sound, 
the occasional removal of cerumen and epithelial debris may be 
all that is required for the preservation of hearing. When the 
tumour is of soft bone, the use of an dcraseur, or of a dentist's 
forceps or elevator, preceded or not by a few minutes' drilling, 
may suffice. For the treatment of ivory exostosis blocking the 
meatus, and so preventing the escape of purulent secretions, or 
causing deafness, drilling with the dental engine can be safely 
recommended. Excision with saw and chisel has, it is true, 
been resorted to, but the difficulties of the operation are 
obvious, and constitute decided objections to its practice. 

Much has been written in favour of mallet and chisel for the 
removal of aural exostoses. With all due admiration for those 
who can efficiently use them, I cannot but regard these instru- 
ments as more likely, even with the adoption of every available 
precaution, to cause injury to patients than the drill. 

Successfully to em{)loy the dental engine, the patient must be 
placed on a couch about four feet from the ground, in order to 
bring him within reach of the drill ; his head, furthermore, must 

* The Principles and Practice of Operative Surgery, 

t Heinecke, of Erlangen, has hUcceasfuUy operated by gouge and 
mallet ; but in his case there were granulations on the membraua t:^ m- 
paoi with suppuratioD. 

J Trans, Internxt. Otological Congress^ 1876. 
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be placed on a pillow, with the side to be operated on well 
exposed to the light. To protect the internal structures of the 
ear, in case the drill should slip, it is higlily desirable to employ 
a spoon-like steel guard, made after a pattern in thin copper, 
expressly to pass by the side of and beliind the exostosis. A 
set of drills should also be provided, for experience shows that 
the gradual enlargement of a very small initial opening is the 
best mode of procedure. At least three assistants ought to be 
obtained, one to administer an anaesthetic, another to work the 
treadle of the dental engine, and another to keep the steel guard 
steadily in position. Without previously removing the skin, 
one may proceed at once to the perforation of the tumour, 
avoiding its biise, keeping close to the side of the steel guard, 
and frequently taking out the drill to allow the sponging away 
of accumulated blood. The following are a series of cases of the 
removal of ivory aural exostoses by drilling. 

Case I. — Dr. G. M., of Waterford, ajt. 32, came to me on 
October 4, 1877, for treatment, each auditory canal being 
blocked up by an exceedingly dense tumour, like a boil in 
shape, proceeding from its posterior wall, and reaching from 
about a quarter of an inch from the orifice of the meatus to 
close to the tympanic membrane. The patient had observed 
deafness in the right ear since taking a sea-bath in the previous 
September, and in the left ear only since October 1 ; and with 
this there had been, as usual in such cases, troublesome tinnitus 
and an oppressive sense of fulness in the ears. After a few 
days, a slight inflammatory action being produced on the 
anterior wall of tlie meatus, owing to the growth of the tumour, 
tlie deafness became absolute : so that, except on contact, the 
ticking of a watch was inaudible, a condition precluding the 
l)atient's continuance in medical practice, and causing, naturally 
enough, great dej)res8ion of spirits. On October 13, the per- 
foration of the tumour in tlie riglit ear was commenced, and, in 
two more operations, it was accomplished. On November 11 
and December 2, the drilling of the tumour in the left ear was 
effected. Subsequent smart inflammation, with perforation of 
the membrana tympani, was checked by the use of leeches and 
lotions of carbolic acid ; and, on January 13, it became necessary 
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' to remove red granulations which were blocking up the paaaagea 
' lit' both ears, and lo employ astringent solutious for the arrest 
of a somewhat persistent purulent disuliai'ge. The hearing then 
became normal, and it has since remained perfect iu both ears. 
Case II. — My next case of double exostosis, sent to consult 
me by Di. S)Tne3 Thompson, was that of a naval gentleman, 
Mr, A. S., 8Bt 31, who, like the preceding and my next two 
^, had been accustomed to regular sea-bathing. He had 
BiitTered from earache from time to time, for as long as he could 
remember. It was iu 1866 that he tirst found himself growing 
f' deaf, and, after some years, his hearing became so seriously 
alfuuted that he found himself necesailat*id to retire from Her 
Majesty's service. On examination, December 17, 1879, I 
found each meatus to be closed by a large ivory exostosis 
arising from the posterior walL Five operations — two for the 
I right ear, in January and February, and three for the left, in 
March and April — were required for the efficient jierforation of 
the tumours, the total time occupied being -i lioura 40 minutes. 
Iu the last operation, the abseuce of au assistant was, in all 
probability, the cause of au accident which, although its effects 
were soon averted, might have been serious- The guard, which 
I was Compelled to hold as I worked with the dental engine, 
slipped, so as to allow a slight swerving of the drill, and the 
membrana tynipani was injured. A little paralysis ensued, 
iudioafory, no doubt, of injury to the facial nerve. The final 
result in tlus ijase, as in the last, was eminently satisfactory, the 
patient completely recovbring his beariug. 

Case III. — In April, 1881, Mr. H. was recommended by my 
first patient. Dr. M., to come to me, as he was suffering from 
traumatic deafness of the right ear, and the left was useless 
through complete occlusion of its meatus by a large ivory exos- 
tosis. In the earlier of two operations for the removal of the 
tumour, the steel guard broke iu the ear, and could ouly with 
ililhculty be extracted. An iron guard, which 1 had by me, was 
then substituted. It is important, I may here note, to have the 
guard made of metal tliat will bend without snapping when 
subjected to strain. The treatment, after the drilling of the 
exostosis iu this case, resolved itself into the removal of grauu- 
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lations from the opening made, and the patient then recovered 

his hearin2f. 

Case IV. — Tn my next case, that of Miss M., aet. 19, sent to 
me by Dr. McMunn, in Sept.ember, 1881, there were two osseous 
growths in the right ear, which caused complete deafness as 
regarded air-conducted sounds. Both were p*^.dunculate, and 
one was attached to the posterior, the other to the anterior, wall 
of the meatus. They were removed by means of a dentist's 
stump-forceps, not being of an ivory-like consistency. Cases 
similar to this are not infrequent in hospital-practice, in 
which the ivory-like growths are of comparatively rare occur- 
rence. 

Case V. — Miss A. was first seen by me on February 17, 1882. 
She had, in consequence of measles at the age of 6, for twelve 
years been the subject of a constant purulent discharge through 
the right membrana tympani ; and, since Christmas, 1881, she 
had been increasingly deaf. I discovered an ivory exostosis 
attached to the posterior wall of the meatus, but, as this had 
not attained size sufficient to impede free escape of the dis- 
charge, I deferred treatment for a while. In the following 
May, when I next saw my patient, the exostosis had so in- 
creased in size that only a slender probe could be pa-ssed be- 
tween it and the anterior wall of the meatus, the flow of the 
discharge was hindered, and deafness was complete. Removal 
of the obstruction was now evidently requisite, as retention of 
pus in the meatus might have been attended with serious risk 
to the patient's life. The complete diilling of the growth was 
efiFected in about half an hour ; and, very soon after the opera- 
tion, the patient's hearing began to return, and, after the lapse 
of a couple of months, it was fairly restored, notwithstanding 
the existence of a perforation in the membrana tympani. In 
this case, the origin of the exostosis was evidently inflammation 
set up by a perpetual dischar<];e from the middle ear. 

Case VI. — J. F., a girl, aet. 18, came to me as a hospital 
patient, March 20, 1S82. After suffering from increasing deaf- 
ness for eigliteen months, she had, four weeks before I saw her, 
almost completely lost her hearing in the left ear. I found that 
there was a large, painless, and deeply seated tooth-like excres- 



OSSEOUS TUMOURS OF THE MEATUS. 89 

cence of soft bone on the posterior wall of the meatus. This I 
found it possible to sever from its attachments with a dentist's 
elevator, which, for the treatment of a true ivory exostosis, 
wouhl have been of no avail. 

Case VII. — In another somewhat similar case, that of Mi^^s H., 
a*t. 24, sent to me by Dr. Gibson, of Hull, and treated by me in 
June, 1880, the growth, which was very sensitive, and was 
attached to the anterior wall of the meatus, was cleared away 
in fifteen minutes, a strong pair of dressing forceps being applied 
after a small hole had been drilled in the base with the dental 
engine. 

Case VIII.— Mr. W. G. D. G., set. 46, from near Waterford. 
thus succinctly describes the origin and treatment of the exos- 
toses for which he was sent to consult me. " I was first troubled 
})j an abscess in my right ear in September, 1883, the effect 
probably of sea-bathing, and of the frequent u«^e of an old 
spring-board on Kelly's Rocks. The abscess caused deafness 
for some three or four weeks, but was eventually cured by the 
application, by Dr. OTarrell, of a solution of caustic. In 
October, not being satisfied with my ear, I consulted Mr. Fitz- 
gerald, of Dublin, who said the passages in both ears were much 
contracted, and I might eventually have to get them operated on. 
He prescribed a lotion, which I used for some time, and hearing 
came back all right. In 1884, I was yachting from the middle 
of May till the end of September, and took a header or two off 
the main boom each morning. At the end of the season, I was 
again troubled with an abscess, this time in the left ear, causing 
deafness. At the end of November, I consulted Mr. Field, who 
diagnosed double ivory exostosis. After the removal of a poly- 
pus from the left ear, its hearing returned ; but the exostoses had 
now so increased that, as soon as I could spare time, early in 
February, I had the worse ear, the left, drilled, the operation 
lasting sixty-five minutes. In. consequence of leaving London 
before the ear was sufficiently healed, it became filled with 
granulations, which gave much trouble to get rid of, from the 
beginning till near the end of March. On the Ofh of that 
month, the other, or right ear, was operated on, chloroform being 
administered for one hour and ten minutes, and in it hearing is 
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now, as in the other, quita restored." The final result in this 
case, I may add, left nothing to be desired. 

Case IX. — Mr. S. W., let. 26, was sent to me by Mr. Swan- 
M'ick, of West Hartlepool, in November, 1883, for double ivory 
aural exostosis, causing slight deafness. As by the following 
February the left meatus was much encroached upon, and the 
right was almost occluded, an operation was recommended for 
the prevention of complete deafness. Accordingly, on February 
24, after operating for fifty minutes, I satisfactorily drilled 
through the tumour in the right ear ; the left has, as yet, not 
been operated on. It appears possible that a tendency to 
nocturnal epileptiform fits, exhibited by the patient, may be due 
to the retention by the exostosis at some former time of secre- 
tions in the ear. 

Case X. — Dr. W. L. M., of Waterford, aet. 35, brother of Dr. 
G. M., my first patient with ivory exostosis, had, like him, been 
a great sea-bather. In August, 1884, he experienced a feeling 
of fulness in the ears, but without pain or deafness. Syringing 
the left ear with warm water on August 19 rendered it at once 
very deaf. On the 22nd, Dr. Storey, in Dublin, diagnosed double 
ivory exostosis, with irritation and inflammation of the left 
meatus. On the 28th the hearing of the left ear was restored, a 
solution of nitrate of silver (gr. x ad Jj) having been applied 
daily. The patient was subsequently seen by me on September 
22 and October 23, 1884, and in the following March, by which 
time both exostoses had increased so much that the speedy 
onset of complete deafness appeared probable. I accordingly 
operated on both ears on March 24, occupying altogether fifty- 
five minutes. The discharge of pus caused much deafness 
during the next three weeks, after wliich the hearing remained 
variable for a time, and then completely returned. He now 
hears perfectly well. 

Case XI. — ^Mr. H. C. W., of Ipswich, who first consulted me 
in March, 1882, gave a history of some degree of deafness in 
May, 1881, followed in January of the next year by gradual 
loss of hearing in the right ear, and eventually by nmch pain 
in that organ. The use of a lotion which I ordered liiin having 
' 'I him relief both from pain and deafness, I saw nothing 
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more of tbe patient till April 13, ISS.'i. The hearing had then 
beeu diminishing since the previous December, and acute pain 
bad set in. Ou the 21st I proceeded to remove a large ivory 
exostosis from the riglit ear, employing first the drill, and then, 
to break up the remains of the growth, the bone-forceps. The 
result of the operation, which lasted sixty-live minutes, was in 
every way satisfactory. 

Cask Xll. — The fat:t8 detailed in tbe following history have 
been furnished by my patient himself, W, B., ait. 00, a country 
solicitor, who was sent to consult me by Mr. Oliver Maurice, of 
lU^ading. The patient was accustomed to swimming all the 
aammer. and to plunge his head under water in a big bath 
every morning throughout the rest of the year. Five or six 
years since, the right ear began in extra hot summer weather to 
become stopped up for n day or two, or for more than a week at 
once. No pain was experienced at such times, and the hindrance 
to hearing used imperceptibly to depart. When, in about two 
years, tlie period of obstruction became longer, a medical man 
was consulted, who found a bony growth in each ear. In ac- 
cordance with a warning not to let water get into his ears, the 
patiunt subsetiuently slopped them with cotton wool whenever 
he bathed; and except for times of varying duration in un- 
usually hot weather, his hearing remained unaffected. In 1885, 
liowever, one very warm June day the patient, when at a friend's 
house, let a drop of water from a sponge squeezed over the bead 
enter Ida right ear, in which there was no cotton wool, with the 
eB'ect of causing deafness, and in a lew days great pain, which, 
after two days, eventuated in a discharge, which gave him relief. 
I was consulted ou June 20, and the next day removed the bony 
growth in each ear, chloroform being administered for about an 
hour and a quarter. For three or four days a slight dull pain 
was felt in the ears, and in a week the hearing of the left ear 
was pretty fair. The convalescent was then removed to new 
loilginga, where, after the lapse of some hours, it was discovered 
that the water-closets were devoid of water-supply. Evidently 
as a result of poisoning by sewer-gas, tbe patteut a few days 
afterwards became ill with erysipelas in the head which extended 
from one ear to the other, and then spread over the whole body. 
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Subsequently, at new lodgings to which I insisted on his heing 
removed, he had a sharp attack of double pneumonia, and Dr. 
Broadbent and Messrs. Oliver Maurice and Edmund Owen were 
called in consultation. During his illness, a discharge of matier 
into both ears prevented hearing ; this, however, gradually dis- 
appeared on restoration to health, and his hearing is now as 
good as ever. I have no doubt tliat a timely change of residence 
was in this case the means of saving the patient's life. Indeed, 
80 serious was his condition that, had he not been, although over 
sixty years of age, a hale and hearty man, accustomed all his 
life to active exercise in hunting, I think it probable he would 
never hava recovered. 

Case XIII. — The next case I have to mention is one tliat 
shows the importance of. not unnecessarily deferring operation. 
The patient, Mr. F. G., of Ipswich, was sent to consult me 
originally by the late Dr. Moore three years ago, and sub- 
sequently by Dr. Cunie on account of a large aural exostosis in 
the right ear. I saw him occasionally, about every three montlis, 
and I told him that at no very distant date it would be 
necessary for him to undergo an opemtion for the removal 
of the growth ; for, as he at times had a purulent discharge, 
it would not be safe to allow the complete occlusion of the 
meatus. On July 6 he came up again to see me, and when I 
insisted on the importance of an immediate operation, he told 
me he was so much occupied that this must be deferred till 
September ; and on furtlier pointing out to him as strongly as 
I could the danger he ran of losing his life, he merely replied, 
"That's my business; 111 take my chance." On July 17, Dr. 
Carrie wrote to me as follows : " I have advised Mr. F. G., as he 
still complains of throbbing in his ear, and as the discharge is 
more distinctly purulent, to luive the ear drilled as soon as he 
can. The fact is, the whole ear is blocked, and I believe all 
treatment but operation useless. He has no rise of tcmperatui-e 
at present." The patient still persisted in putting off the opera- 
tion, despite all advice. At the end of July I went away for 
my holiday, and on August 3 Dr. Currie telegraphed to me to 
Gloucestershire, where I was staying, to come to Ipswich 
at once, as Mr. G. was dangerously ill with, he feared, cerebral 



OSSEOUS TCMOCRS OF THE SIEATUS, 



93 



abscess. I started off at once, but ou luy arrival iu town I re- 
ceived another telegram to say tliat tlie patient was dead. Tliere 
can, I think, be no doubt that Mr, G.'s life would have been 
saved by a timely operation. 

Case XIV. — Bishop B., my next case, came to consult me, 
Septumber 18, 1885, with a large ivory exostosis nearly filling 
the external meatus of the right ear. He had at times suffered 
from an offensive discharge from this ear, together with nmch 
pain over tlie right side of the head. On September ^1 hu was 
placed under the influence of eiher and opei-ated on in the usual 
manner, the i-emoval of the exostosis taking about sixty minutes, 
He made an excellent recovery and had no bad symptoms. In 
a month's time he went abi-oad, having recovered a very fair 
amount of hearing. 

Case XV.— Miss K., tet, 12, was sent to consult me by Mr. 
S. Kobson, of Durham, October 5, 1885, having a very large 
exostosis completely blocking up the auditory canal. Deafness 
had persisted since a very severe attack of scarlet fever eight 
years previously. Ou October 6, after administration of chloro- 
form, I employed the dental engine for sixty minutes, securing 
an opening which permitted of some amount of heaving; but 
83 the child was not in good health, and the exostosis on account 
of its density would require protracted renewal of the drilling, 
I recommended that any further operative measiires should be 
deferred till the spring, when I saw no reason to doubt that the 
enlargement of the opening would prove as satisfactory in its 
results as in the other cases just described. 

Case XVI, — The following is a case in which the drill might, 
no doubt, have l«en successfully employed, but in winch the 
nature of the exostosis admitted the use of a readier means of 
extirpation. The patient M-aa sent up from tlie country to the 
George Bird Ward, St. Mjry's Hospital. I found that he had 
for years, on and off, suffered from discharge from the left ear, 
and that he had latterly complained of great pain on the left 
side of the head. Tlie meatus, as examination with a probe re- 
vealed, was completely occupied by a large and apparently 
fi.\ed spongy osteoma. Directly the patient was well under the 
iuBucnce of chloroform, I seized, and without much difficulty 
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removed, wiih strong forceps, a growth measuring tliree-quarters 
of an inch iu length and one-third of an incli in thickness. 

The above cftse.s I have recorded as showing the possible im- 
portance, nay, in some cases, the urgent necessity, of operating 
for the removal of aural exostosis. But, as this may be no 
trifling matter, it is perhaps advisable to point out the class of 
cases in which (1) an operation is not requisite, and (2) is 
altogether unjustififible. I have been sent numerous cases of 
multiple exostoses, in many of whicli 1 have been able to give 
the assurance that no operation is or probably will be needed. 
although deafness may for a time have been almost absolute. 
These bony ex'-Tescencee, in many an instance, occur opposite to 

e another, and, as they grow, become wedged together, so that 
increase at the extremities is arrested, and a triangular central 
space is left. This channel, when very small, aa it not in- 
frequently is, may afford a sufBciently free passagi^ for sound, 
but readdy becomes blocked by cerumen or even water, causing 
complete deafness. Careful cleansing of the meatns must then 
be resorted to, and the patient should be warned never by 
any means to allow water to enter the ear. Practice of this 
precaution, and occasional repetition of the cleansing, may 
I)e all that ia required for the continued preservation of the 
hearing. 

I was, some time ago, consulted by two brothers, the one a 
medical man, and tlie other a celebrated actor, each the subject 
of bilateral multiple exostoses, originating in oft-repeated sea- 
bathing. To them, as to all others occupied in a more or less 
pul)lic capacity, impairment of hearing would have been a 
matter of most serious import. I was able to assure them of the 
high probability of what they have for two or three years since 
enjoyed, continuance of perfect audition without recourse to 
operation. This, however, could scarcely have been expected 
had each meatus contained what are sometimes to be met with, 
namely, four or five exostoses growing close together or behind 
one another. Such a condition obtained in the ca.'^e of a dis- 
tinguished lawyer, under my care for some few years. As lie 
came to see me every two or three montlis, I was for long en- 
abled to keep the meatus clear : but latterly ita calibre became 
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SO much reduced that, as deafness would have been incom- 
patible with the discharge of his official functions, an operation 
must soon have been imperative had not his death occurred from 
broncliitis. 

The cases in which operation is unjustifiable are those in 
which it would be dan^^erous, because of the growth being not 
only of extreme density, but situated at a great depth witliin 
the meatus. Cases of deeply seated soft exostoses (spongj^ 
osteomata) may, on the other hand, be treated instrumentally 
without risk, as in the instances of removal by forceps above 
recorded. The confounding of these with tlie harder growths 
has doubtless led to the accounts, occasionally to be met with, 
of the ready removal of ivory exostoses after a few minutes* 
drilling. As we have seen, the drill may be quite unnecessary 
for the softer class of excrescences, whereas experience proves 
that it alone, used for a considerable length of time, can be of 
any avail for the penetration of the harder growths. 

These cases only go to strengtlien conclusions long since 
arrived at by me : — (1) That aural exostoses must not be con- 
sidered as at all necessarily the outcome of gout, rheumatism, 
or syphilis ; (2) that their origin can, with strong probability, 
be attributed, in many, if not in all cases, to some preceding 
local irritation ; (3) that they can be safely and most efiFectually 
treated by drilling, when a suitable guard is employed to pro- 
tect adjacent structures ; (4) that their speedy removal is in- 
dicated wherever they hinder the elimination of secretions and 
discharges from the auditory canal, cause pain by pressure, or 
impair or prevent audition. 

It is still not uncommonly stated that, except in urgent in- 
stances, this operation should never be attempted, and for the 
assigned reasons that its risks are very great, and the benefit 
likely to be derived from it but small. Now, in publishing this 
second series of cases — which, be it noted, are not selected, and 
may therefore be regarded as representative — I wish again to 
emphasize the fact that, whereas the risks of the operation, when 
carefully performed, are practically nil, the benefit to be derived 
therefrom is lasting, and to many people of tlie utmost im- 
portance. That, moreover, the operation, by providing a vent 
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' for pent-up pus, may give relief from serioua aiid cver-pruseiit 
danger to life, is anotlier fact which I have, with good Ciiuse, in- 
sisted upon iu the past. It was but a few niontha ago that I 
had occasion to strongly recommend a gentleman to permit tho 
>val from one of his ears of a large exostosis. Behind it 
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there was an accumulation of pus, for which there was no 
external outlet save a small aperture, the closure of which might 
at any time jeopardize his life. This gentleman's medical man, 
however, decided — on what grounds be did not demonstrate — 
that the risks of an operation would be too great, and accord- 
ingly nothing was done for the ear. If this patieui's ear ejicapes 
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becoming completely blocked, and he has no further trouble 
with it, it may even be maintained that an operation could never 
have been desirable ; for tiiere are some persons who seem to be 
quite content that, if not tliey, certainly their neighbours, should 
go through life providentially afflicted witli a large amount of 
preventable deafness, and exposed at all times to a pi-obable 
chance of meningitis or cerebml abscess. The condition of the 
gentleman just referred to reminded me very much of that of 
Mr. F. G., (Case XIII), when, contrary to my advice, he put off 
operation until a more convenient season, thus compassing his 
own death. The great and lasting benefit that an operation 
may confer is well shown by my first case, Dr. G. M., who 
since 1877 has never for a day lost his hearing, though before 
then he was stone-deaf from exostosis in both eai-s, and con- 
s 'quently debarred from society and the active exercise of his 
pro.''ession. 

As I have already pointed out, the presence of exostoses is 
no certain evidence that operation for their removal is desirable. 
Multiple exostoses not infrequently leave by mutual inter- 
ference of growth a passage in the meatus quite adequate for 
conveyance of sound, and need not therefore be interfered with ; 
and, again, the very deep situation of a growth in the meatus 
may render any attempt to remove it hazardous. With these 
limitations, it may confidently be maintained that in all cases 
where the presence of a hard aural exostosis is a source of in- 
convenience or danger to a patient, its extirpation should be 
effected ; and to this end the safest and most satisfactory 
means is the employment of the drill, or auml trephine. 

Fig. 3 (p. 97) represents the drills of various lengths. 

Case XVII. — D. McC, a boy, aet. 6J, was sent to me by 
Mr. F. W. B. Jones, of Ross, on February 8, 1886. I found the 
right meatus occupied by an exostosis, seated on the anterior 
wall, the origin of which was doubtless attributable to abscess 
during an attack of measles in March and April, 1882, and re- 
mittent otorrhoea. After operating with the drill on May 3, 
1886, 1 followed my usual course of treatment in such cases, 
under which the discharge gradually ceased, and hearing was 
much improved. 
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Case XVIII. — H. G., a clerk, tbt 31, came to me at St. 
Wary'a Hospital, April, 1886, complaiuinjf of iiiuieased deafness 
I of the right ear. Fifteen years previously he had experieucad 
whistliug noises in the ear, aud, after somewhat more than a 
twelvemonth, during which there was discharge from eash 
' meatus, he had noticed that his hearing was Iwcomiug impaired. 
I He was tl^3ated awhile for the dirfcharge and deafness, but, lie 
[ says, without success. On admission at St. Mary's, the patient 
stated that there had been numerous abscesses in his right ear. 
which had always been worse than his left ; also, that he had 
first noticed obstruction in the right ear eight months pre- 
viously, when pieces of bone, like fragments of honeycomb, used 
to come from it. I found the right external auditory meatus to 
be blocked by an exostosis of soft cancellous tissue. Operating 
on May 12, 1886, after administration of an anaisthetic, I broke 
away the growth bit by bit. The subsenueut treatment, which 
was followed by restoration of hearing, cunsiated in the careful 
maintenance of cleanliness of the meatus, and the local use of 
I stimulant antiseptic lotions. 

Cask XIX. — i'. W. B., a gentleman, aet. 20, who came to me 
October 18, 1886, first noticed a discharge from the right meatus 
about 1872. For this he could assign no origin, save possibly a 
scald in childhood. Nothing was done for the ear, beyond the 
application of a blister or two behind it, until May 1, 1879, 
when a polj-pus was detected. The removal uf this was deferred 
in consequence of an attack of soarlet fever on May 5, but was 
subsequently effected. At East«r, 188G, there was sliglit bleed- 
ing from the right ear for two or three days. As the patient's 
deafness — due, as I diacoverod, to an exostosis — continued to 
I increase, he was brought to me by Mr. C'haldecott, of Dorking, 
I Tvith whose assistance, on September 21 I operated with tlie 
f dental engine. The systematic cleansing of the meatus and the 
I'Tepeated application of a solution of carbolic acid constituted 
* the main after-treatment, and the patient is now steadily re- 
|. gaining bis hearing. 

Case XX. — H. C, a gentleimm, a;t. 61, was sent to me by 
i Dr. liwrence, of Chepstow. Three or four years previous to 
I liis first visit to me, in 188t), he bad twice suffered from deaf- 

u 2 



100 



OSSEOUS TUMOVRS OF THE .ME.VTCS. 



nes3 of the riglit ear, consequent, apparently, on abscess caused 
bv ilie iiigreas of water into the meatus. After u slight dis- 
charge for a fortnight, the deafness had on both occasions 
entirely ceased. In August, 1886, subsequent to batliing eveiy 
other day or so during four weeks at WTiitby, deafness came on 
in the left ear, lasting a month. The patient, who, when he , 
came to me, was veiy deaf in both ears, and suffered from con- 
siderable pain in the right side of the head, presented ait exos- 
tosis on the posterior wall of each external meatus. On October 
20, 1886, I drilled through both by means of the dental engine. 
No pftiii or injury to the genpral health ensued, and hearing 
was restored some five weeks from that date to the left ear, and 
a few days later to the riglit. On January fi, 1887, he wrote aa 
follows : " I am very Imppy tw be able tn tell you that I am aa 
nearly as possible cured of my deafness. When I come to town 
I will certainly give you a call, that you may see how successful 
your operation has been." 

Case XXI. — Emma H., a hospital patient, came to me No- 
vember 3, 1886, wiih an exostosis of the left ear, the size of a 
large pea, and completely closing the external auditory meatus, 
to the anterior wall of which it was attached by a small pedicle. 
The development of the growth had begun with shooting pains ' 
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Fio. 40.— Eiostoiin growing troin t lie Anterior Wall ot the Weatm. 
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in the ear two years previously, and deafness had gradually in- 
creased, until it had now become almost absolute. In tins case 
the use of strong forotpa suthced for the ready removal of the 
whole of the exostosis. 

After removing granulations, dried pus, &c., from it, the bony 
growth presented the appearance aecn in fig. 40. 

Case XXII. — ^K. W., ajt. 34, formerly a nurse, was admitted 
into the Mauvers Ward, St. Maiy's Hospital, November 10, 
1886, on account of an ill-deliued awelliuy below the left eai", 
corresponding iu position witli the parotid gland, together with 
typical facial paralysis. The putieut, tiiough uuheallhy-lookiug, 
was fairly well nourished. Her family history was on the 
whole good, but she had lost her mother from softening of the 
brain, and a brother had occasional attacks of paralysis. Except 
for sick headache, at one time her geueml condition may be said 
to have beeu quite satisfactory. Ophthalmic examination 
showed white streaks upon tlie retina ; by urinary teats, how- 
ever, no albuminuria could be detected. 

Fivo years previous to admission into hospital, she began to 
sufi'er pain hehind the left ear ; and tliree years later sbi! noticed 
in that situation a hard, somflwhat tender swelling. This 
slowly increased in size ; and occasionally there was a slight 
viscid and rather offensive discharge from the ear. The facial 
paralysis commenced soon alter the swelling became apparent. 
The pain behind the ear, for which opiated fomentations had 
beeu used, was described as of a stabbing character, and as 
running in a, line from the ear to the throat. 

By November ^0, the patient's face had become much 
swollen, and she had endured several attacks of megrim, with 
vomiting. She was seen by me on the 25th, whou I discovered 
iu the left meatus, attached by a broad base to its posterior wall, 
aud all but completely occluding its cavity, a large exostosis, 
wiiich on percussion with a probe gave a clear riugmg sound, as 
though it were composed of hni'd bone. The application ol 
forceps proved the growtli to be of loose construction, so that 
numerous small pieces of it, together with some granulation- 
tissue, were easily removed, and a passage through the meatus 
was secui'ed. The I'olhiwing week llie passage was enlarged 
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with the dental drill sufficiently to allow of a free discharge of 
pus, the pain in the head being thereby much relieved. 

Case XXIII. — The foUowing case is one of a class in which 
immediate removal of an exostosis is not to be advised. E. L., 
a girl of 14, came to me at St. Mary's Hospital, October 24, 
1886. She had from babyhood suffered from otorrhcea. On 
November 12, after removal, under chloroform, of a polypus 
in the right meatus, I found on its upper wall, and quite close 
to the drum-head, a large bony out-growth. As the meatus is 
not yet (and may never be) occluded, the position of the growth 
ceitainly for the present contra-indicates operative interference. 

Case XXIV. — Major E. B., sent by Dr. Smith, of Newport, to 
consult me, November 23, 1886, gives the following liistory of 
his case: — After three years' service with his regiment in 
Burmah, he contracted endemic fever, and was invalided home 
in 1867. On recovery, he discovered himself to be persistently 
deaf in the left ear, insomuch that a watch held to it was 
scarcely audible. He remarked his deafness most in a noise, 
and particularly in that caused by driving, railway travelling, 
or the conversation, as at a dinner-party, of several persons 
together. Near the close of 1884, he learnt from his local 
medical attendant that he had an unnatural growth in each ear ; 
as, however, his deafness was not worse than usual, he 
attached no weight to this piece of information. In September, 
1886, however, after a day's shooting, he experienced complete 
deafness in the right ear ; this left him as suddenly as it had 
come on, but only to return six weeks later. By the advice of 
his medical man, whom he now again consulted, he saw me 
on November 23. Finding him to be the subject of double 
exostosis, I recommended operation by drilling. This I per- 
formed on December 6. The patient did well, keeping his 
bed for only a short time, and suffering but slightly. He re- 
turned home on December 18, twelve days after the operation, 
able to resume his usual occupations. The hearing of the right 
ear is now completely restored ; that of the left, which was 
regained in fair measure for a few days, we may hope to be 
permanently restored, as in other cases, on the removal of the 
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^rnn Illations blocking the meatus. He says he " now hears ns 
well as be did twenty years ago." 

Cask XXV.— Mr. E. L P., let 27, was sent by Hr. Thursfiehl 
to eoaanlt me, December 7, 1886. He first noticed a growth in 
bis left ear about July, 1S81, but thinks he must have been deaf 
for some time before then. By the advice of hia medical at- 
tendant he visited an aurist, who diagnosed an exostosis, and by 
syringing dislodged from behind it a piece nf wax about aa larj;u 
as a good-sized pea. Being leconimended not to undergo an 
operation unless increase in tlie bulk of the tumour became 
perceptible, the paiient, though often very deaf, troubled himself 
no further respecting his condition until near the end of No- 
vember, 188C. He then, while washing, began ti\ suffer from 
persistent pain in his ear. I>r. Thursfield, whom he consulted 
shortly afterwards, sugfjested he should see me without delav. 
J On December 9 the drilling of the tumour was successfully 
I effected, the operation tasting forty minutes. The patient made 
1 excellent recovery, and on .Tanuary 3, 1S87. be felt perfectly 
I well ; all discharge had ceased, and a watch was audible at 
I twelve inches from the enr. 

I have operated on considerably over a hundred of such case". 

During my early operations, and, in fact, until (luitc recently. 

, I had only employed the ordinary motor worked by the foot. I 

I bad lieen so pleiised with this instniment that I was unwilling 

I to try any other form, In response, however, to the frequent 

I suggeiitioua of friends to use the latest scientiHc development of 

I the dental engine, namely, that worked by a galvanic currtjut, sn 

rmnch iu vogue with the more fashionable dentists, I gave tl.u 

eiectro-niotor a fair tiial. It answered very well; but I am 

bound to admit thai, as fnr as aural surgery is concerned, it 

appeared to possess no advantage over the ordinary engine. On 

the other liaud, on account of the battery necessitating the u.sc 

of Urge quanDities of a corrosive fluid, it is not so portable, ii 

point of some importance in private practice, when it has to be 

conveyed to patients' homes or lodgings ; and, moreover, it is 

much more liable to get out of order, and even to stop workinj.' 

during an operation. This latter eontrettmpa happened during 
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one of my operations, although the machine was superintended 
hy an electrician, and I had to finish the operation with my own 
insti-ument. I cannot, however, corroborate the experience of 
some aurists, who have had the misfortune to break several 
drills in their operation with the electro-motor. This was, no 
doubt, due to too high a speed. Greater speed can undoubtedly 
be obtained when the surgical engine is worked by electricity ; 
but it is just because the speed obtained by the foot-motor is all 
that is required tliat I am so contented with it* 

Four years ago I tried at Mr. Dolamore's suggestion some 
small trephines worked by the engine in the same way as the 
drill. They are very expeditious, but not suitable for the 
hardest growths. Pritchard and Bronner repoi-t favourably of 
theuL 

Dr. Victor Bremer, of Copenhagen, has kindly sent me his 
notes (" Om Behandlingen af Exostoser i Oregangen ") of a case 
of double exostosis, in which he recommends, for the after-treat- 
ment of granulations, " the application of pin-shaped pieces of 
Lamiiiaria digitatajf 

Multiple ivory exostoses do not, as a rule, cause a great 
amount of deafness. They are smaller and nearer to the mem- 
brana tympani than the single, and are not confined to the 
posterior wall of the meatus. Three of them are often found 
growing opposite one another, and so wedged thot a triangular 
&}>ace is left between their apices. It is remarkable indeed, 
tliat these multiple excrescences do not entirely fill up the canal, 
but always leave sufhcient space for the passage of sound. The 

* Dr. De]»tanche, of Broaaels, in an able contribution to the study of the 
osseous tumours of the external auditory meatus (translated by Dr. CashelJs, 
Med. Press and Circular^ Aug. 6, 1879), says, "Since Bonnafont, Miot, 
and Field have shown by their successes the shallowness of the fe»rH 
whijh were inspired by the proposed operations on the osseous tumours of 
the external ear, practitioners, encouraged by their results, are no longer 
content to make a narrow passage — they desire to do more, in order to aug- 
uient the diameter of the perforation. ... It would be, besides, impos- 
sible to trace out an immutable line of conduct in the treatment of the 
tumours in question, because what succeeds in one case does not succeed in 
another, and it is often necessary to employ a variety of means befoio 
obtainiug the desired results." 

t Sajrtryk af IIospiiaUTitande, Nr. 2, 1879. 



OSSEOUS TUMOURS OF THE MEATUS. 105 

openiDg left is necesaarily small, aud the patients are often very 
deaf, for r aliyht obstruction caused by cerumen or even wal«r 
will effectually stmt out sound. To cleanse such a narrow 
passive is not an easy matter. 

A gentleman, Mr. R., of Cambridge, who consulted me for 
slight deafness, had three exostoses in the right ear and two in 
the left. In the right ear there was a triangular aperture left. 

Another patient, a. clergyman, the llev. Dr. M., consulted 
me for extreme deafness of long standing in both ears, caused by 
filling up by cerumen of tlie ejiaces left between multiple 
exostoses, three in each meatus. He heard very fairly when 
1 had cleared the stricture. In September, 1880, I saw Dr. 
G., of Limerick, who came to show me his multiple exostosea, 
and who had entirely regained his hearing, after a long period 
of deatuess, under the skilful hands of Dr. Macnaughton Jones. 

Cases have been recorded of so-called ivory exostoses, in 
which, by drilling here and there and then using the bone 
forceps, the tumour has been removed, the whole operation last- 
ing no longer Uian twenty minutes. 

In common with other aurista, I have found the occurrence of 
an exostosis among hospital patients to be an almost unique 
plienouienon, aud it is ditlicult to avoid the surmise that these 
persons owe their exemption cbietly to the rarity with which 
they expose their ears to the ingress of water — tlieir ablutions, 
as a rule, being scanty. 

In connection with the etiology of aural exostosis, it is note- 
worthy that among women, whose coustitution and mode of 
life, perhaps, renders them more prone to active inflammatory 
disease, soft growths with discharge are much moi-e common 
than among men; whereas it is almost invariably one's male 
patients that are the subjects of ivory exostosis. 

General Conclusioks. 

The conclusions derivable from a consideration of the above- 
mentioned and similar cases, which have come under my obser- 
vation, may Vie summarized as follows ; — 

1, In a very great majority of cases of aural exostosis there 
lias been no history of gout, rheumatism, or syphilis. 
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2. A Tiiechauical irritation, such as is caused by the presence 
of pus in the meatus, or (as pointed out iu the cases cited) such 
as might result from the effects of frequent sea-bathing, is a 
frequent source of osseous tumours. 

3. Wliere there is one tumour of the consistence of ivory 
occluding the canal, the only operation of any service is that of 
drilling through the growth by means of the dental engine. 

4. It is sometimes advisable in drilling to use a metal 
guard which ie passed behind the tumour to lessen the risk of 
an accident. The guard should be such as to bend, but not 
snap asunder, when subjected to strain. 

5. In the case of multiple growths, operations of this kind 
are as a rule unnecessary, since a triangular channel in the 
meatus is usually found, which may be kept open by other 
means. 

6. Some bony tumours in the ear, although filling up the 
external auditory meatus, arc attached by a small pedicle, and 
can be easily removed (as in the case of Miss M.); such 
pedunculated tumours often follow the growth of a polypus. 

7. In the event of purulent discharge in the tympanic cavity 
imprisoned by a growth of bone, filling up the auditory meatus, 
and producing grave symptoms, an operation is imperative * 

8. If, from the closing in of the auditory canal in both ears 
by bony growths, very severe deafness ensues (as in the case of 
Dr. M. and Mr. S)t an operation is called for. When the 
hearing in one ear is good, removal of an exostosis or hyperos- 
tosis for the relief of deafness* in the other ear is not to be 
recommended, unless the existence of a pent-up purulent dis- 
charge within the tympanum be suspected. But obviously in 
such cases as that of Mr. H., who from an accident had com- 
pletely lost his hearing in the right ear, and subsequently, in 
consequence of a b*my tumour filling up the passage of the 
left, had become too deaf to follow his occupation, an operation 
cannot be dispensed with. 

9. In skilled hands the operation is not usually of a formidable 
character, and the after-complications are in most instances of 

♦ See case of Dr. Orne Green's, Boston Mud, Jtmrn,, April 18, 1878. 
t Lanettf July 20, 1878. 
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a milcl nature; granulations are often troublesome, and may lead 
to stenosis by the formation of an almost complete diaphragm 
of scar tissue. 

One curious poi^t with regard to these operations is that in 
the majority of patients there is little or no pain felt after- 
wards ; whilst, on the other hand, in some few cases very great 
pain is experienced subsequently, and it may be present in one 
or both ears ; luckily the latter is rare, and I am unable to 
account for the suffering of some patients and the complete 
absence of it in others. 

10. It is immat>erial whether motive power be applied to the 
drill by means of the ordinary treadle engine, or by means of 
the electro-motor and battery now so frequently used by dentists. 
If the latter be employed, the number of revolutions of the drill 
per minute should not exceed 1,000. 

Small trephines worked by the engine, especially in the softer 
growths, sometimes prove useful adjuncts to the drill. 
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CnAPTEK VI. 

DISEASES OF THE AUEICLK 

The malfonnations of the ear cannot be understood except by 
a study of its development. The internal ear is developed from 
an involution of epiblast, which takes place opposite the 
dorsal end of the hyoidean arch. The depression becomes a 
closed sac, wliich in the course of development assumes a com- 
plicated form, and constitutes the epithelial lining of the 
membranous labyrinth. The petrous bone is developed about 
it from tlie mesoblast. 

The tympanum and the Eustachian tube are remains of the 
hyo-mandibular cleft, which is lined by hypoblast. The malleus 
is developed from the dorsal extremity of the mandibular cartil- 
age, the incus from tliat of the hyoidean arch, whilst the 
stapes is the result of a cartilaginous outgrowth of the periotic 
capsule. The tympanic membrane is at first almost on the 
surface; and at an early period springs across the cleft as a 
diaphragm which closes the cleft. It is covered with hypoblast 
internally, and with epiblast externally, whilst its fibrous basis 
is mesoblastic. The pi ana arises in the integument in a manner 
made clear by His.* 

The accompanying figures are from woodcuts kindly lent by 
Mr. J. Bland Sutton, whose very lucid account of the origin of 
the pinna may be quoted :t 

*'The pinna arises from the swollen edges of the first and 
second branchial clefts. The germs appear very early as a series 
of sharply defined elevations. In embryos, at the end of the 
first month, six of these may be distinguished. Two belong to 
the mandibular, and three to the hyoid arch, the i-emaining one 
to the uniting band. In the drawings (Fig. 41) these eleva- 

* Anatom. Mensch, EmhryoTiein, Leipzig, 1885. 
t Dermouh. Balliere, Tindall, and Cox, 1889. 
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¥ tions are indicnteil by tlie uumerah I to VI. Tliey may for 
I coiivettieRce be rel'erred to as follows : — 

I ia the tuberculum tragicum ; 
II, tuberculum anteriua ; 

III, tubei-ciilum intemiediiim ; 

IV, tuberculutn aiitihelicis ; 
V, tubercuUim autitragieum ; 

VI, lobuliia. 




■ Fjo. 11. — Tliree Drawings reprewotine tlie DoTplapmcnt of the Hur 

■ (ModiBed From Hb.) 



" The subsequent fate of the tubercles may be briefly given. 
■.The tuberculura tragicum uuites, across the cleft, with tlie 
Jtuberculum antitragicum, the apa«e formerly separating them 
■being simply indicated by the fiasura intertjagicti. The tuber- 
' culum intermedium is the source of the helix, and the tuber- 
culum antihelicis is the source of the antihelix. The nodule VT, 
cut off by the fusion of tragus and autitragus, becomes the 
lobule." 
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Malformatioiia of the auricle will sonietiiiies occlude the ' 
auditory canal, auJ often, wLere they exist, the external auditoiy 
meatus is entirely absent. 

In the case of a girl. let. 6, seen in consultation with Dr. 
Klilsou. the helix wua lioubleil over and firmly attached to tlie 
tragus ; the auterior and posterior edges of the lobule were also 
joined together; the ear, in fact, was completely doubled 
foiwarda, leaving a small opening leading down to the fossa of 
the anti-helix. A watoli in contact with the ear waa plainly 
heard. 







— Congpiiital Defonuily of tlic Eur. (Pliologrnpli from E. H.) 



Fi'om this brief review of the development of the ear, it is 
obvious how vewlily malformations about tlie external meatus 
may occui'. Either the cleft may close more or less completely, 
causing more or less complete obliteration of the external meatus 
of the tympanic cavity and, by extending Inwards, even of the 
Eustachian tube. On the other hand, the cleft may not close 
sufficiently, but leave a fissure or slit in the external meatus, 
which may or may not involve the membrana tympani. 

Again, deficient or excessive growth of the pinna may take 
jilace. This may be deformed or absent; or it may cause 
closure of the external meatus, across which it may be stretched. 

Operative measures are in my experience useless; although 



DISEASE^ OF THE AUiaCLE. Ill 

the following case was promiaiug, I failed to keep the auditory 
canals open : — 

E. H., aet. 12, was brought to consult me, February 5, 1883, 
suffering fi-om a congenital malformation of both ears. His 
mother stated that before the child was born she suffered from 
a great fright, and when the infant came into the world both 
ears were completely closed. The boy enjoyed good health, 
and was able to hear if spoken to in a loud voice. I found he 
could hear the tuning fork perfectly, and the voice, if spoken to 
in a loud tone. He did not appear to hear better with liis 
mouth open, as is not infrequently the case with these patients. 

The question arose whether it would be possible for him to 
hear better if the obstruction was removed. I was inclined to 
think so, but was uncertain how the opening was to be kept 
open. 

It was therefore suggested that he should go and see Sir 
James Paget, who, after a careful examination, recommended 
that the operation should be done. He was tlierefore placed 
under chloroform. I began by dissectiug through the posterior 
portion of the auricle, an assistant drawing the ear forwards. 
I found a small aperture in the bone, into which I could just 
pjiss a good-sized piobe. I carefully made an opening, and 
fixed in a silver speculum, which I had had made for the pur- 
pose, fastened with plaster, so that it could not move out of 
place. I operated in the same way on the other ear, and in 
three days* time the ears had completely healed, and a good 
opening was left on both sides, through which, when the dress- 
ings were removed, the boy could hear remarkably well : in fact 
sometimes when there was no pus in the aperture, he could hear 
a whisper. The difficulty was to keep the parts open. I thought 
of skin grafting, but it was impossible to cover the whole canal 
in this way. 

At length the gmnulations increased, and although the open- 
ings remained for some time, they slowly closed, and I was 
obliged to abandon any hope of keeping the ears from closing 
up again. 

Branchial Fistulas, — The second post-oral cleft is the first of 
the permanent branchial (or gill) arches of the fish. This cleft 
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has therefore an hereditary tendency to remain open : it con- 
sequently does so more readily than any other, and gives rise in 
the sublingual region to *' branchial fistul^e " — permanent con- 
genital openings below the inferior maxilla, extending into the 
oral cavity — whose developmental origin it is important that 
we should recognize. A similar fistulous opening communicat- 
ing with the pharynx is occasionally seen still lower down in 
the neck ; this is a relic of the third post-oral cleft. 

Dermoid Cy^is. — There is another interesting pathological 
condition which has a developmental origin, the nature of which 
has been only recently recognized. When a branchial cleft or 
a cleft between two of the auricular tubercles closes at both 
ends, but not throughout, a closed space lined in part by epi- 
blast is found. Tims a *' sequestration dermoid is formed. It was 
IK)iuted out originally by M Vemeuil,* and in this country by 
Mr. Wagstaffe,t that these tumours are liable to be found along 
the lines of closure of the clefts. Though they are most common 
along the line of the first pre-oral cleft, and occur notably at the 
fronto-malar and fronto-maxillary or lachrymal sutures, some 
have been recognized in connection with the first and second 
post-oral clefts, those, namely, with which we are especially 
interested. In connection with the first post-oral cleft, they 
form tumours about the external auditory meatus ; two examples 
of these are to be found in Mr. Wagstaffe's tables.^ 

The nature of these tumours may be recognized by their 
position, by their firm attachment to bone or rather to the 
sutures between the bones in the situations named, and by their 
congenital origin and subsequent slow development After 
removal, they wUl be recognized by their epithelial lining and 
characteristic contents, which may include fragments of tooth, 
hair, and cholesterin crystals. 

Mr. J. Bland Sutton's excellent work on Dermoids should be 
consulted for further information on the subject 

Warts occasionally grow on the auricle, commonly at the 

♦ Arehiv, Q4n, dA M4d,^ 1865, 3me s^r., t 6. 
t TranvH. Path, Soc.^ vol. 29, Lond., 1878. 

t Renoult (CussetX ArcL de Phys.^ 1872, p. 762. Osbom, St, Thot, 
II<Hfp. Rep.f voL 6, p. 72. 
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entrance of the meatus. Macnaughton Jones recommends, to 
prevent their recurrence, ligature, and treatment with acid 
nitrate of mercury.* Carbolic, chromic, or glacial acetic acids are 
very useful 

90 

Buckt reports a case which he terms cornu huinanum of the 
auricle. The patient was in the habit of paring it down with a 
razor. It was removed by two converging incisions on either 
side of its base, and the edges of the resulting wedge-shaped 
wound were then brought together by suture. Union took 
place by granulation, three weeks afterwards the patient was 
well, and there was no sign of the growth. 

Horns are of two kinds: either they are essentially papil- 
lomata, or they are the result of rupture of a sebaceous cyst 
followed by accumulation of dried sebaceous matter. 

Chalk Stones may be found in the upper portion of the 
helix of the ear of gouty persons. They produce no incon- 
venience. Professor Garrod, out of thirty-seven cases of gouty 
diathesis examined, found them to be present in sixteen. 

According to the same authority} the earliest appearance they 
present is "that of a small vesicle under the skin of the helix, 
as if situated between it and the fibro-cartilage ; the contents of 
the vesicle are at first opalescent, or milky, but afterwards 
become white and opaque, and acquire the consistence of cream. 
After some months the vesicle assumes the appearance of a 
hard white bead closely resembling a pearl." 

W. Kramer asserts§ that gout has no tendency to produce 
aural disease, but Sir William Wilde has described a kind of 
congestive redness of the auricle, which he attributes to the 
gouty diathesis. 

Injuries OF THE Auiucle. 
Diseases and injuries of the auricle are on the whole very 

* A Treatise on Aural Surgen^, by H. Macnaughton Jonea, MJ)^ 
2Dd. ed., 1881. 

t Diagnosis arul Treatment of Diseases of the Ear^ by A. H. Buck, M.D.^ 
New York, 1881. 

{ Beynolds, System of Medicine^ vol. 1, p. 854. 

§ The Aural Surgery of the Present Day^ p. ^. 

I 
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infrequently met with in practice compared with other ear 
lesions. 

Injuries include cuts, bites, tears, bums, bruises, and haema- 
toma. Wounds in this region require no detailed description, 
and their treatment by suture is usually successful. Even 
when the ear is almost completely severed from the head, an 
attempt should be made to save the appendage. J. G., a boy, 
aet. 8, had the right ear almost completely torn oflf by a fall on 
gravel. I secured it with sixteen sutures, and he left St. Mary's 
Hospital, where he had been a patient, with hardly any trace of 
the injury. 

The cleft lobule due to traction on an ear-ring is easily 
remedied by a plastic operation. 

Bruises are often much more serious injuries, as they are not 
infrequently attended with effusion of blood and the formation 
of othsematoma. 

HiEMATOMA AuRis OR OxHiEMATOMA. — ^The blood is usually 
effused between the cartilage and its perichondrium. Though 
usually the result of traumatism, there is a widely spread belief 
that othsematoma does arise spontaneously. Its frequency 
amongst insane persons is undoubted, and many of such 
tumours are unquestionably the result of violence, self-inflicted 
and otherwise ; but even allowing for the fact that the repres- 
sion of rough handling on the part of attendants has immensely 
reduced the number of cases of hsematoma in asylums, there is 
still good evidence for believing that this condi|bion does arise 
occasionally without antecedent local injury as the result of 
trophic changes in those the subject of brain diseases, and more 
rai'ely still in others not the subject of any obvious cerebral 
lesion. 

Most writers deny the possibility of idiopathic hsematoma 
auris in the sane ; I once, however, saw an apparent example of 
it in the left ear of a forester at St Mary's Hospital This 
patient was certainly not insane some years afterwards, and he 
denied injury of any kind. It is possible that in such cases 
slight pressure such as sleeping on the predisposed ear may act 
as an exciting cause. 

Dr. Savage, late of Bethlem Hospital, states that he has never 
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seen an insane person recover who has had htematoma auris. 
Ptrof.g support is given to the view that this condition in insane 
persons is not necessarily asaociated with violent bruising br 
the experiments of Brown-S^quard, who artificially produced 
othieniatomata in rabbit* on iiritatiny the reHtif'orm body of the 
same side. It is possible that this area is the trophic centre 
for the nutrition of the auricle. According to Mucnaughtou 
Jones, othieinatoma is not confined to any one t'onn of insanity ; 
it is found in mania, melancholia, and dementia, but it Oi^curs 
most frequently in general paralysis, and insanity aiisociated 
with epilepsy. 

Blood tumonrs, from whatever cause, appear to be more 
common on the left aide. Those who indulge in pugilism, 
boxing, and football sometimes afford examples of the traumatjc 
variety. 

Othfematoma appears as a purple swelling on the anterior 
surface of the auricle. It is not always fluctuating, and lias 
been described as feeling like dough to the touch. The trau- 
matic variety is almost invariably the larger and tenser, and 
□early always painful at first. 

Deafness and tinnitus only result when either the meatus is 
occluded by swelling, or when there is a concomitant injury of 
the middle or internal ear. In the latter cases the factor of 
traumatism is superadded. 

The accompanying plate was taken, by kind penniasion of 
the authorities, from a cast in the Middlesex Hospital Museum. 

TTealment. — T<J be of any use treatment should be prompt. 
Evacuation of the effused blood, whether by means of one or 
more aspirations, punctures, or incisions, with the subsequent 
application of pressure over the site of eH'usion, should he al 
once resorted to in recent cases where the contents are still in 
a fluid condition. Such treatment, though clearly indicated, is 
only occasionally resorted to in time, and lience rarely success- 
ful. When organization has commenced, the application of cold 
and massage are probably of smal; service. When treatment 
with a view to the relief of deformity is rec[uested by the 
patient, it is possible that the cutting down and shelling out the 
organized contents of the most prominent part of the tumour. 

I 2 
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aa reoomui ended by Oliiinani, might prove successful in some 
instances. In my experience the results of ti^eatnient, of what- 
ever kind, are in the majority of cases disappointing. After 
spontaneous ahsorption, or artificial removal of the eflusion, a 
siirunkeu thmtyh thickened ear often remains; the deformity 
cue to cicatrization is, liowever, more marked after organization 
of the clot. Suppuration is exceptional and requires to be 
treated on geuoral surgical principles. 




Fio 43.-rOthEDiitloma. 

Inflammatory asfectioks of the auricle include frost-bite, 
diffuse or circumscribed cutaneous inflammation, and peri- 
chondritis. Frost-hite may be symmetrical ; it results from 
exposure to cold, ami is occasionally met with in persons of 
feeble cii-culatiuns, whose ears have been exposed to severe cold 
winds whilst driving. In milder cases the tip of the auricle 
appears red and inflamed; in severe forms, livid nodules. 
vesicles, and ulcerations and gangrene are seen, and loss of sub- 
stance results. Treatment consists in the application of melting 
snow, or ice-cold water, and gentle friction, in the first instance, 
cases being afterwards treated on general surgical principles. 

Lesions similar to those observed afL«r frost-bite have been 
recorded, in no way resulting from cold. Hartmann saw such 
a case of symmetrical gangrene, and Hill has mentioned a 
similar instance to me, which he believed to be a case of 
Hat/natuCa dimise. Small losses of substance of the helix have 
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also infrequently been observed in connection with limited 
inflammation and ulceration, after attacks of the exanthemata. 

DiffiLse aiid circumscribed inflammation may appear as an 
extension of a similar condition of the meatus, or from 
poulticing. 

Perichondritis of the auricle is very rare apart from othaema- 
toma ; in fact, most instances are recorded as cases of idiopathic 
othsematoma, from the fact that the auricle is always swollen, 
and presents a cystic cavity containing fluid, usually more or 
less sanguineous, rarely serous- The treatment is the same as 
for hsematoma, but the prognosis as regards deformity is better 
than in that condition. 

Malignant Disease. — Epithelioma occasionally attacks the 
auricle. Amputation of the part is the only treatment to be 
recommended. 

In a case related by Sir W. Dalby at the Royal Medical and 
Chirurgical Society, January 14, 1879, "a purely local irritation, 
without any predisposition in the patient towards cancer, had 
been productive of epithelioma ; which, starting from the tym- 
panic cavity, eroded and destroyed in its progress that portion of 
the temporal bone which included the mastoid process, the 
external auditory canal, the tympanum, and a large part of the 
petrous portion. In this, as in all other recorded cases of malig- 
nant disease of the mastoid bone, the lining membrane of the 
tympanic cavity had been a discharging surface for a consider 
able period. In the existence of this discharging surface might 
be found [according to the writer] the irritation which preceded 
the new growth."* 

A case of primary epithelial cancer of the meatus described 
by Delstanche " began as a small nodule upon the inner surface 
of the tragus, accompanied by severe pain in the ear and over 
the side of the head. At the end of eight months the patieTit 
died, the disease having steadily progressed till nearly the 
whole of the temporal and sphenoid bones had been de- 
stroyed."! 

* See British Medical Journal^ Jan. IS, 1879. 

t See Archio fiir Ohrenheilkundej vol. 15, and Edin. Mel, Journ,^ May, 
1881. 
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Chimney sweep's cancer of the external ear, according to 
Wilde, has no special characteristic ; large quantities of pigment 
are usually present. 

8ir James Paget and others have described a form of fibrous 
tumour sometimes produced in the lobule of the ear by the 
irritation of piercing for ear-rings. According to Erichsen 
" they are semi-malignant, like the warty growths of cicatrices, 
and after excision, their only treatment, are somewhat apt to 
return."* 

At a meeting of the Pathological Society, May, 1881, Dr 
Thin showed two keloid giowths excised from the lobules of the 
e.irs of a woman, taking origin from ear-ring punctures. The 
symmetrical character of the growths produced a peculiar eflect, 
well seen in a pliotograph of the patient sent with the specimens ; 
l)r. Thin, on examining pai*t of one of the tumours, found the 
usual keloid tissue. 

Tlie accompanying sketch represents tlie same condition in 
the lobule of the ear of a negro. The specimen was sent to 
the museum of St. Mary's Hospital by Mr. A. P. Boon, of 
St. Kitts. 

Skin Diseases very often attack the ear, and more than 
general knowledge of their treatment is necessary to the aurist, 
on account of the deafness they frequently produce. Of these 
eczema is certainly the most common. 

Eczema may be acute or chronic, arising either from constitu- 
tional or from local causes. In the general disorder of an acute 
attack, the e^r is at times implicated. The eruption may show 
itself between the ear and head as eczema intertrigo, and is 
a»rgravated by the apposition of the parts. This form of it is 
cnmmon in children, especially infants prone to obesity. The 
disease, when aflecting the ear itself, is characterized by the 
formation of papules and vesicles, which burst and discharge a 
serous fluid that stiffens linen dressings. This dries on the 
part, forming thin scales. If no impi'ovemeiit occurs, the scaly 
condition [)ecomes chronic. 

The most obstinate variety of eczema we meet with in 
pmctice, attacks the meatus, and the skin immediately around it, 

* The Science and Art of Surgery^ vol. 2, p. 314. 
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tho Lobule of ths Ear of a Negro, (St. ISary'a IToapit4il 
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and is produced originally by chronic discharge, not of necesaity 
purulent in character. Tlie discharge causes irritation, and 
leada to scratching and rubbing on the part of the patient. Thia 
ia really the cause of the eczema, which often lasts for a long 
time in 8pit« of remedies. 

Treatment. — In the acute and early stf^jes soothing remedies 
must be resorted to, such as washing with thin oatmeal water, 
and the application of ointment having a compi^sition similar to 
the following : — Plunibi acetatis, liyd. subchloridi oa gr. x ; 
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vaselini Jj. This may be iised at night-time to prevent the 
linen from adhering to the skin. 

For the form of eczema that is limited to the meatus and 
surrounding skin, I recommend first the most careful attention 
to the removal of the cause of the eruption, since it is obvious 
that remedies applied to the eczematous patch would be abso- 
lutely useless if a discharge, however slight, were allowed to 
trickle over the inflamed and irritable skin ; — secondly, to wash 
the part morning and evening with warm water, taking care not 
to use too much friction ; — lastly, to apply with a camel's hair 
brush a small quantity of the ung. hyd. nit. dil. It is well to 
melt the ointment before using it When this is not efficacious, 
other ointments must be tried in turn. One case, I treated 
successfully with a weak iodoform ointment. Sometimes, how- 
ever, grease of any description seems to irritate, even vaseline 
alone being objectionable ; then lotions of various kinds should 
be tried. Chloral hydrate (three or four grains to the ounce of 
water) may be of service. If the disease assumes a very chronic 
form, it is well, with caution, once or twice to apply nitrate of 
silver freely to the part, at the same time paying attention to 
the general health, by regulation of the bowels, and, if necessary, 
making the diet more generous. Arsenic is not by itself of 
value, but combined with iron and other tonics it may some- 
times be of use. Cod-liver oil should be given in moderate 
doses once or twice a day where tliere is a tendency to glandular 
enlargements. 

For the chronic, form, the treatment consists of the removal 
of the scabs with oil, and the use of a tar lotion, the best being 
5ij of Wright's liquor carbonis detergens to Jviij of water. 

Before medicating an eczematous auricle, a small pledget of 
<x)tton wool should always be placed in the meatus, to prevent 
the lotion entering. 

Bougie treatment, previously described in the section on 
Diffuse Inflammation of the Meatus, must often be resorted to. 
The bougie should be smeared with coal tar ointment. 

Porrigo contagiosa^ or contagious impetigo, very common in 
children, is allied to eczema, but difiers from it in some im- 
portant points. It generally begins on the scalp from some 
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local cause, such as irritation from pediculi or the scratch of a 
pin. A pustule is then formed at the seat of injury, the pus 
from which, when it is broken, inoculates the skin adjacent, or, 
if carried by means of the finger when the child scratches, some 
distant surface. Soon, large scabs are formed^ and the disease 
spreads rapidly, covering the whole head, blocking up the ears, 
and often producing deafness. 

The discharge is not thin and serous as in eczema, but thick 
and purulent. It is caused by staphylococci, and is contagious. 

The following is a typical case :-t- 

E. G., »t. 13 months, was brought to me at the hospital, 
March 3, 1874. She had six months previously lost her mother, 
and had been constantly ailing since. The right ear and side of 
the head were one mass of porrigo. She was ordered a bread 
poultice, a carbolic acid lotion, 3J of steel wine and of cod-liver 
oil three times a day, and a grey powder occasionally. By 
March 10 the ear looked cleaner and much more healthy. I 
then ordered calamine ointment instead of poultices, and con- 
tinuance of the other treatment. She came to the hospital 
regidarly, ami on April 7 was discharged cured. I have found 
the urujfitentum inibrum of the St. Mary's Hospital pharmacopceia 
very useful in chronic cases.* 

The treatment, it will be seen, consisted in getting off the 
scabs with a poultice, and destroying the action of the pus with 
carltolic acid and a mercurial ointment. 

Erythema, — Various forms of this disease may be seen on the 
ear, but they are not of much importance to the aurist 

Erythema Pernio, or chilblain, is common in children. The 
diagnosis is rendered easy by the presence of the same affection 
on the fingers and toes. It is best treated by warm clothing 
and the constant application of a spirit lotioa 

Herpes, — In the course of any of the acute inflammatory 
diseases it is not uncommon to see a sudden outburst of herpes 

* R Hydrargyri bisulphureti (not officinal). 

Hydrargyri oxidi rabri, ftft gr. vj. 

Creasoti ....„ n\_ ij, 

Adipis .,» 5j 

Mlace. 



122 DISEASES OF THE AURICLE. 

at the mai*gin of one of the orifices of the body, uBually the 
mouth, but not infrequently the external auditory meatus, or 
indeed at any point where the mucous membrane meets the 
skin. By its presence in the meatus, deafness may be caused, 
which, however, subsides on the bursting of the vesicles, after 
which no ti*eatment is required beyond the application of a 
simple ointment. 

Herpes Zoster^ or Shingles. — ^This disease affects some portion 
of a nerve trunk, with or without a cutaneous eruption cowe- 
sponding to the peripheral extremity of the nerve. It is seen 
usually over th^ termination or the branches of the intercostal 
nerves, but occasionally in the neck, spreading upwards in the 
neighbourhood of the ear and on the ear itself, along the course 
of ascending branches of the cervical plexus. 

The outbreak, which is characterized by the appearance of 
pearly vesicles on an uninflamed base, runs a definite course of 
a few days only, and is often prefaced by severe neuralgic pains, 
which may last for weeks after all traces of the eruption have 
vanished. Little treatment is needed during the course of the 
attack, except subcutaneous injection of morphia and the internal 
administration of quinine to relieve neuralgia. 

Pruritus, or '* itching," is a troublesome ailment, concerning 
which the aurist will be at times consulted. It occurs chiefly 
in nervous middle-aged or elderly females, and persons suffering 
from defective circulation, and is often very diflicult to cure. 
The cutaneous lining of the meatus is, in some instances of 
pruritus, dry, but in others it secretes unduly. 

Scratching the part in order to relieve irritation only increases 
it. There is nothing to be seen on the skin outside the meatus, 
and the speculum reveals no altemtion in the tympanic mem- 
brane. 

The treatment consists in the application of soothing lotions, 
and of ointments containing opium, creasote, hydrocyanic acid, 
or small quantities of mercurial preparations. Benefit is said to 
be derived from strong lotions containing nitrate of silver, 
and arsenic internally may be efBcacious in obstinate cases. 

Ichthyosis. — This congenital disease consists in a malformation 
of the skin due to intense dryness, and abnormal development 
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of tlte epidermis. It may cause alteration ia the shape of the 
external ear, especially as regards the lobe — a fact remarked by 
the late Mr. Naylor. 

The disease itself is incnmble, but great benefit can be ob- 
tained by the prolonged application of glycerin. 

Zupits ci-ylheinatoms. — The principal characteristic of this 
disease is the early development of rough reddish patches, 
marked with small greenish nodules, caused by tlie retention of 
sebum in the sebaceous glands. It usually first appears on the 
bridge of the nose, extending down each cheek, and attaining 
something like the outline of a butterfly ; or it may occur in 
detached patches on the eyelids, nostrils, and lobes of the ears. 
It is rare before puberty. 

Treatment. — In the earlier stages the local application of 
cod-liver oil, afterwards scarification, assisted by such internal 
remedies as ctKl-liver oil, iron, and quinine. 

Li ;puij VULGARIS of the auricle is occasionally met witli, and 
is usually associated with lupus of the face. It presents the 
usual characters of lupus elsewhere. The auricle, before the 
destructive stage commences, is always much enlarged and 
thickened, and sometimes stands out from the head, in the same 
way that a swollen ear does when mastoid iutlaummtion is 
present. Serious delbrmity often results, including loss of 
eubstance and partial adhesions to the side of the head. The 
treatment differs in no respect from that of lupus occurring 
elsewhere, and includes patient attempts to destroy the morbid 
tissue by means of salicylic and other plasters, lactic and other 
acids, curetting, and galvano-cautery, Kecently, Koch's tuber- 
culin was tried, with but very evanescent results. When 
ajiparently all lupous tissue has been removed with the curette, 
sharp spoon, or eveu knife, lesions frequently appear at pre- 
viously healthy sites. Treatment must be long continued ; it ia 
genei-ally disappointing, and deformity is almost certain. 

The accompanying plate sliovs the ear of a patient under 
the care of my colleague, Mr. Malcolm Morns. The patient 
■was one of the first to be treated by Koch's method. At fii-st 
considerable improvement was observed, but the disease re- 
lapsed, and at the time the drawing was made the hai'd and soft 
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palate and the larynx, as well as the face, were extensively 
affected by this disease. 

Erysipelas, more commonly chronic than acute^ is often met 
with. The following is a case : — 

E. S., aet. 54, came to the hospital, November 10» 1876, with 
erysipelas over the whole right ear and side of the head. The 
meatus was nearly closed, and there was a burning sensation of 
the skin, with great redness and swelling. She was ordered a 
brisk purgative, large doses of perchloride of iron, a warm 
carbolic acid lotion to be very frequently syringed into the ear, 
and, for sleeplessness at night, morphia. Under this treatment 
she got rapidly well. 

The head should be kept cool, and the ear lightly covered. 
Starch powder dusted over the affected i^art with a camel's hair 
pencil is often very useful. 

Syphilitic disease of the external ear is not uncommon. 
Grtiber states that he has never met with a primary sore in any 
part of it. " Secondary eruptions are frequently seen ; thus the 
point of insertion of the auricle and the lobule is most liable to 
a papular eruption, while other parts of the auricle most 
frequently show an exanthematous form of disease. Squamous 
eruptions are found on the auricle rather than in the meatus.*'* 

The following cases of ear disease, occurring in patients with 
a syphilitic taint, are interesting : — 

M. McM., 8et. 25, came to the hospital, March 31, 1874, with 
a syphilitic eniption on both ears, and an offensive discharge 
from the external meatus, which, as well as the walls of the 
tympanic membranes, appeared to be ulcerated. Some time 
previously she had had a hard sore. This patient said that she 
had been quite deaf for a month, and that her life was a misery 
to her. I ordered iodide of potassium, gr. viij, with cinchona 
three times a day, a nitric acid gargle, as her throat was in an 
unhealthy state, and a carbolic acid lotion for the ears; the 
Politzer bag also was regularly used. In six weeks' time she 
lost all signs of the disease, and heard perfectly well. 

The next case I shall mention was one of much greater 
severity. 

* Bumeit) A Tr&atise an the Eaty p. 232. 
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F. G., set. 50, came to the hospital, July 28, 1873. Five 
years previously she had had syphilis badly. She had been 
deaf ever since, and was rapidly getting worse. The membranes 
were thickened and very white in colour. She could hear a 
watch in contact with her left ear, but not at all with the right. 
The Politzer bag was used twice a week. Some difficulty was 
experienced with the bag, as the nose was deformed from 
syphilitic disease. Large doses of iodide of potassium, gradually 
increased, were given. The hearing on August 4 had improved 
considerably (the watch being audible three inches off on the 
left side, and in contact on the right) ; and it continued slowly 
to gain in strength with her general health. Her throat was 
very troublesome for some time, but she never had any discharge 
from or pain in her ears. 

E. N., {et. 42, a carpenter, came to me at the hospital, Decem- 
ber, 1876. He had a hectic appearance, quick pulse, and other 
symptoms of severe constitutional disturbance. Two-thirds of 
the left auricle had sloughed away, leaving a large round hole, 
in which, however, the outline of the external auditory meatus 
could not be clearly defined. There was pi*ofuse and very 
offensive discharge, accompanied by severe pains. The disease 
had originated, he said, three months previously, in the pricking 
of his ear with a pin ; and since that time he had been treated 
with different tonics, and a great variety of lotions and oint- 
ments, without any effect on the progress of the ulceration. 
Diagnosing a syphilitic taint, I prescribed five grains of iodide 
of potassium with bark three times a day. The ulceration was 
thoroughly cleansed with poultices, and then dressed with an oint- 
ment composed of a drachm of unguentum hydrargyri nitratis 
to five drachms of zinc ointment. In three weeks the sore had 
quite healed, leaving a not unshapely ear. When he left the 
hospital, although the external meatus, which had been kept open 
with pieces of lint, was very small, the hearing was good. 

This case illustrates how a local disease may resist all ordinary 
treatment until, its nature being recognized, anti-syphilitic 
remedies are employed. This man might have been saved tlie 
loss of part of his ear, and also a dangerous iUness, had the 
syphilitic character of his complaint been early diagnosed. 
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Condylomata around the oriiice of the meatus are frequently 
found. 

They appear as broad red papules near the mouth of the 
meatus, and they may be dry at first, but usually become moist 
from a sero-purulent discharge. Their inci'ease in size is charac- 
terized by a tendency to the formation of fissures with occasional 
haemorrhage. 

Of the methods of local treatment, white precipitate ointment 
and powdei'ed calomel are the two best. If there is much 
sanious discharge, corrosive sublimate lotion may be advan- 
tageously substituted as cleansing, and at the same time exerting 
a local action. Should the narrowing of the meatus not be 
relieved speedily enough by these measures, the condylomata 
may be cauterised with carbolic acid, chromic acid, or acid nitrate 
of mercury. In some instances time is saved by using the knife 
or scissors. Bougies and tents are rarely needed. 

With respect to the employment of mercury in some severe 
forms of secondary syphilis, the late Mr. James Lane may be 
quoted* : — " There are, I think, two classes of patients in which 
the abstention from mercury may be advisable, — first, those who 
are in sound health and capable of throwing off the morbid 
influence without assistance, and, secondly, those in broken- 
down health, or in whom there is an evident strumous or con- 
sumptive tendency, which may render it desirable, if possible, 
to dispense with a mercurial course. In both these classes, 
however, should the symptoms become more severe, mercury 
should unhesitatingly be given, and it will often be of the most 
signal service." 

* Lecturei on SyphUia^ delivered at the Harveian Society, 1878. 
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ACUTE CATAKKHAL AND SUPPUEATIVE INFLAM- 
MATION OF THE MIDDLE EAR. 

Aural Catarrh has been divided by authors into various 
forms of acute and chronic inflammation of the mucous mem- 
brane of the ear passages. With these Toynbee includes similar 
atifections of the external meatus, and in his book he mentions 
simple chronic and catarrhal chronic inflammation of the 
dermoid meatus, and catarrhal inflammation of the dermoid 
layer of the external meatus, with caries of the posterior 
wall, &c. 

Von Troltsch, with others, however, objects to the term 
catarrhal inflammation being applied to disease of the external 
meatus, on the ground that there cannot be catarrh where there 
is no mucous membrane. This authority makes the following 
division : — 1. Simple acute catarrh ; 2. Simple chronic catarrh, 
including dry and moist, &c Mr. Hinton justly observes in a 
note in his translation of Von Troltsch's treatise :* " In attempt- 
ing to better demonstrate the extreme variety in which the 
chronic catarrhal process shows itself in the middle ear, by 
representing certain prominent manifestations of disease in 
apparently separate groups, I have not meant to establish 
different forms of disease ; and I would lay special stress upon 
the fact that the three forms alluded to occur much less fre- 
quently alone than combined in various ways, and the one 
passing into the other." In Holmes's System of Surgery^ Hinton 
himself speaks of acute and chronic inflammation of the mucous 
membrane of the tympanum. And lastly, my predecessor at 
St. Mary's Hospital, the late Dr. Peter Allen, in his work on 
aural catarrh, says : — % 

* The Surgical Diseases of the Ear, bj Profeflsor von TrQitoch, trans- 
lated by James HintoD, pp. 48 and 53. 

t YoL 3, p. 16& , X 0^ ^wral €kUan^:j^ 24 
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"Aural catarrh must not therefore be considered as [the 
designation of] an affection in which the mucous membrane of 
the cavity of the tympanum and Eustachian tube is solely in- 
volved, but it is also applied to catarrhal inflammation of those 
structures which are lined with a continuation of the mucous 
membrane of the tympanum, as well as to certain forms of 
diffuse inflammation of the dermoid layer of the meatus. Some 
^vriters restrict the term catarrhal inflammation to mucous mem- 
brane only. There are, however, high authorities who do in- 
clude it under inflammatory conditions of the external walls of 
the meatus. I find it convenient to designate this very frequent 
disorder in childhood as catarrhal, because we cannot distinguish 
whetlier the inflammation from catching cold may not have 
begun in the tympanic structures on the inner side of the drum- 
head, and then passed onwards and outwards, by continuity of 
surface, to tlie meatus. We may, therefore, I think, quite as 
coiTectly name tliis condition catan*hal or dermoid. If the 
inflammation from within or without stopped at the margin of 
the membrana tympani, we ought to define the affection as 
belonging either to one or the other structure ; but, as we cannot 
be so acute in our diagnosis as to be able to detect the moment 
when it ceases to advance, either on the inside or on the outside, 
any sharply restricted definitions are in practice useless." 

From these different opinions it may be seen how difficult it 
is to define clearly any one of the forms of aural catarrh ; and 
in practice they are constantly found combined in various ways 
one with another. While speaking clinically, I shall endeavour 
to follow as closely as possible the following classification of the 
phases of the disease : — 

1. Acute inflammation, f (a.) Non-suppurative catarrh. 



ion, r (a.) 



including., . V.{f>,) Suppurative catarrh. 



2. Sub-acute and 

Chronic inflamma- 
tion, including . . •< 



\a\) Non-suppurative catarrh. 

(6'.) Suppurative catarrh. 

(c'.) Non-suppurative catarrh, with 
perforation, the result of 
previous suppuration (]/). 



3. Eesults of suppura- r(rf.) Adjacent. 



tiv.e inflanmiation. \{c,) Remote. 



a- r(a. 
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B ' Practically these di^iona are useless, and we should be 

■ carefnl not to jump to conoliisions as to diagnosis and treat- 
I ment, and aay, for instance, " This is a case of chronic catarrhal 
■Infl animation of the middle ear, and must therefore be treated 
tin such and such a. way," In fact, we must not only treat the 
1 inducing morbid condition, but alao the symptoms which each 
I individual case presents to us. 

I As regards the pathot^ogy of acute suppurative inflammation 
■of the middle ear. there is, firstly, hypersemia of, and conse- 
l^uent hypersecretion from, the mucous lining of the Eustachian 
Ijtabe, tj-mpanum, and mastoid cells. The swelling of the tulje 
I tends to lead to retention of this secretion and to strangulation 
K of the veins and lymphatics which pass from the middle ear lo 
I the nasopharynx; the inflammation ia thns increased, a far 
Ivlsrger number of leucocytes than normal migrate from the 
[ vessels into the tympanum, and the vitiated epithelium is shed. 
I If the secretion is able slowly to drain away by means of a 
KjMrtially patent Eustachian tube, the inflammation of mucous 
I membrane does not pass beyond the sero-mncous or catarrlial 
f stage ; but if the tube fails to drain the tympanum, the cells of 
the retained secretion undergo fatty degeneration, and, as ten- 
sion increases, ulceration of the lining membrane takes place, 
the tension then being, sooner or later, relieved by rupture of 
the drum-head. The hyperaemia often extends by continuity to 
Uie labjTinth. 

The CAUSES of acute catarrh are many and various ; cold is 

L jHobably the commonest, and may influence the middle ear either 

K'from the direction of the external meatus, as from a draught 

[ on the side of the head in railway travelling, or from the rhino- 

pharj'ngeal tract by way of the Eustachian tnbe. Acute, usualh' 

suppurative, catarrh of the middle ear, as a complication of the 

various specific febrile conditions, may arise as a separate hyjier- 

mmia, of the tympanum, or it juay spread dii-ectly by continuity 

from the nasopharynx, or it may result indirectly by blocking 

, of the mouth of the tube as a part of an acute nasopharyngeal 

satarrh : this stenosis leads indirectly to tympanic suppura- 

ion through the retained secretions undei^oing fatty degenera- 

lon. Acute hypenemia of the tympanum is sometimes due to 
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reflex influences from morbid conditions of the teeth, turbinated 
bodies, and alimentary tract. Teething, and worms, in children, 
may be instanced. Obstruction of the tube and suppuration, is 
sometimes the result of adenoid growths, nasal polypi, and other 
tumours. Amongst traumatic influences may be mentioned 

(a) rigorous syringing for wax and subsequent exposure to cold ; 

(b) syringing with cold water ; (c) clumsy manipulation with 
the aural speculum; (d) unskilful efforts to remove foreign 
bodies ; (e) irritating fluids and caustics applied to the meatus ; 
(/) the use of dirty instiiiments in the performance of para- 
centesis of the membrane ; (g) the introduction of fluid up the 
Eustachian tube ; (h) unskilful operations in the nasopharynx, 
resulting in injury to the tube; (i) too extensive galvano- 
cauterization of the nose or pharynx ; (J) septic inflammation 
after uvulotomy. 

Finally, it cannot be doubted that strumous and other dia- 
thetic states and hereditary influences are predisposing factors. 

The following is a summary of the symptoms, any or all of 
which may be present in acute catarrh : — 

(a.) Pain. — This frequently commences as an uncomfortable 
feeling of heat, fulness, and pressure ; it rapidly in- 
creases and, when violent, tends to affect the head on the 
same side, occasionally shooting in the direction of the 
forehead and shoulder; the mastoid is more or less 
tender on pressure in children, and the movements of 
the temporo-maxillary articulation are often very pain- 
ful. Pain is nearly always much worse at night, and 
aggravated at all times by vigorous movements, excite- 
ment, and stimulating diet. A distressing throbbing or 
hammering sensation is often present; it is frequently 
vascular in origin, and can usually be controlled by pres- 
sure on the carotid artery of the same side. 

(k) The hearing is alwBvs more or less impaired, thus diflfer- 
entiating tympanic disease from myringitis. 

(c.) Tinnitus of the most varied character may be present ; 
first of all of a ringing, hissing, or rushing character ; and 
a8 recovery takes place, there may be bubbling oi 
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cracking sounds. Autopliony is sometimes a complica- 
tion. 

{(i.) FeivT. — Constitutional disturbunce ia usually more 
marked in children, who sometimes exliibit stupor, or in 
other instances delirium ; they are generally restless, 
and the diaesae in the very young is, doubtless, often 
mistaken for meningitis. This latter condition may, how- 
ever, be a complication, by extension of the inflanimation 
through the unossified petro-squamosal suture ; and such 
cases often exhibit convulsions and coma. 

(e.) A diachargr from the tympanum olten occurs after some 
days, Iwiny brought about by rupture of the membrane, 
from hypertension of the retained fluid, during an act of 
coughing, or as the result of suppurative ulceration. In 
the former case the discharge is slight and sero-mucous, 
and the perforation gives immediate relief, and rapidly 
heals; in the latter case it is purulent, and recovery is 
slower, 

Objectivelt/, the membrane appears red and opaque in a varying 
degree, according to the severity of the symptoms. When the 
teusion is great, the postero-inferior segment exhibits a promi. 
nent bulging. Such bulges diH'er much in colour, from reddisli 

»or bluish-grey in acut« sero-mucous catarrh, to dirty yellow and 
even greenish in the suppurative stage. The cutaneous lining 
rf the meatus is often inllanied, and is nearly always tender. 
In illustration of what has just been said, I purpose to record 
mndry cases, and my mods of treatment of the same. 
Acute Catarrhal Inflammation. — I will begin with a 
malady which most of us have experienced — viz., earache with 
acute catarrh of the middle ear. Amongst the young this is 
frequently met with: the child at first gets restles^s and refuses 
food; it then cries out, and is evidently suffering intense pain. 
Generally, castor-oil or ^^y powder is adijiinistered. the gum.i 
lire carefully lanced, or, uiay be, the stomach is well poulticed, 
without, it is needless to say, any good efleut. In a few days, 
however, a discharge is noticed from tlie ear, and the child, in 
the majority of cases, gets well ; but occasionally the symptoms 

K 2 
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increase, and the little patient either becomes more or less deaf, 
or dies from so-called " teething I " I have seen a great many 
cases of the kind ; in fact, the suffering of one of my own 
children in this way first drew my attention to the subject. 
The inflammation is nearly always brought on by cold. It is 
generally confined to one ear ; and a symptom of importance, 
which ought at once to draw attention to the seat of malady, is 
that the child invariably refuses to rest its head on the affected 
side. 

A most common symptom in acute aural catarrh, is pain on 
eructation, or any forcible expiration. This is doubtless due 
partly to muscular movements beneath an over-sensitive mucous 
membrane, and partly to the direct action of the current of air 
upon the inflamed lining of the Eustachian tube and tympanum. 

The treatment I recommend, is frequently to foment the ex- 
ternal meatus by pouring in, not syringing unth, warm water. 
This, as a rule, gives speedy relief, and the child will go to 
sleep. Mild purgatives should also be administered. Perhaps 
leeches in front of the tragus will be found necessary in some 
cases. From the use of Politzer's bag in young children with 
earache I have often seen the greatest benefit. The bag can be 
used with effect without first asking the child to swallow ; the 
Eustachian tube is thus rendered pervious, the pain caused 
by in-drawing of the membrane is relieved, and any pent- 
up pus is allowed to escape. Poultices, on the other hand, 
will lead to increased suppuration and to rupture of the drum- 
head. 

In all forms of acute catarrh, the tympanic membrane is 
found to be either pink, red, or copper-coloured, according to 
the stage or severity of the attack. Paracentesis is indicated 
when there is bulging. 

I will now cite a case of acute catarrh of the middle ear and 
Eustachian tubes after sore throat. 

J. M., Esq., aet. 25, sent to consult me by Mr. Owen, August 
10, 1874, had been slightly deaf for three weeks, from cold, but 
two days before, had got a sore throat, after which his ears began 
to ache. He was suffering intense agony on both sides of his 
head, aggravated so much by swallowing that he was afraid to 
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eat. The whole of the naso-pharyngeal mucous membrane was 
greatly congested. There was great tcnderueas of the right ex- 
teroal auditory meatus, and over each mastoid jjrocees. Hl- 
teould not hear my watch with the left ear, though in contact it 
IS audible with tlie right. The face was flushed, the pulse 
ptick, and the skin hot. Both tympanic membi'anes looked 
ight red, but there was no sign as yet of bulging of either. 
Eustachian tubes were impervious. Tinnitus aurium, 
Iftffecting both ears, was very severe and distressing in the right. 
leeches in front of each tragus, a saline mixture with 
'morphia, and a brisk pui^ge were ordered. The nest day the 
pain had almost gone, but the tinnitus was still present. The 
i'olitzer bag was used, and air parsed easily through the flus- 
tachian tubes. A feeling of great relief was immediately ex- 
perienced, and the tinnitus aurium almost ceased. The 
tympanic membranes had lost some of their redness, and looked 
more healthy. The throat was painted with a solution of 
nitrate of silver, 10 grs, to the ounce. Six more leeches were 
applied iu front of the right ear, as there was still tenderness 
in the external meatus and on the side of the lace. These gave 
immediate relief. The I'olitzer bag was used daily with very 
good effect, a considerable quantity of fluid being heard bub- 
bling, as the air passed into the tympanum on both sides. The 
paint to the throat was continued, and iodine liniment applied 
daily behind the ears. After this treatment had been continued 
for a fortnight, the nmcous membrane of the throat and neigh- 
bouring parts became less and leas congested, the fluid gnidually 
disappeared from the ears, and health and hearing were rapidly 
n^aiued. 

Von TriJltsch recommends* that, during the application of 
leeches, the ear should be carefully stopped up with cotton wool, 
and that the bites should afterwards be covered with plaster, as 
erysipelas might otherwise occur, fmm the wounds being 
poisoned by the oton-hcea. When leeches are indicated they 
should be used freely; two or three are of no use what- 
ever. 

Weber-Liel has recommended, in place of leeching, the use of 
* Surffical l>i*eatet of the Sar, p. 23. 
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a cold compress, to be applied frequently over the seat of pain, 
and changed before it has time to get warm.* 

Acute non-suppurative catarrh, or, as Von Troltsch calls it,t 
simple acute catarrh of the ear, is characterized by the rapid 
appearance of hyperaemia and swelling of the entire munous 
tract of the middle ear, with considerable increase of secretion, 
which, however, still preserves its mucous or sero-mucous 
character. This state is generaUy associated with influenza or 
other specific fever, pharyngeal or bronchial catarrh, or some 
other catarrhal disease, or even pneumonia. Syphilitic disease 
of the throat is a not uncommon starting point for it. The 
prognosis is so far favourable, that perforation of the membrane 
occurs somewhat rarely, and then nearly always during violent 
sneezing, or blowing the nose. The hearing of the patient can 
be very considei-ably improved by early local treatment ; but 
the attack not infrequently lays the foundation of insidious 
aural catarrh, since thickening of the mucous membrane of the 
Eustachian tube and tympanum, and abnormal bands of adhesion 
are very apt to remain after it. The main requisite is to pre- 
vent the development of such conditions by removing as soon 
as pos.*»ible the mucus accumulated in the ear. Von Troltsch 
recommends early incision of the membrane, and *• in milder 
cases, air douches (catheterism or Politzer's process) to provide a 
mode of escape for the mucus present, and to allow the adhering 
surfaces of mucous membrane in the Eustachian tube and the 
tympanum to remain separated from one another." 

Of anodyne drugs, glycerine of carbolic acid poured into the 
meatus, and antipyrin internally, are most useful. 

Myringitis. — 1 have purposely avoided as much as possible 
dividing acute aural catarrh into different forms, for practically 
its division is of very little importance. The drum-head itself 
may, however, be alone implicated (myringitis), giving rise to 
deep-seated tearing pain in the ear, with a feeling of throbbing 
and fulness, and severe tinnitus aurium. These symptoms are 
more or less severe. Often bleeding from the ear takes place, 

* For farther particulars as to the use of the cold compress, see an 
article by Dr. William Wintemitz, in the Prcictitioner, August, 1878. 
t Duecues of the Ear, translated by James Hinton, M.R.C.S., p. 48. 
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and may prove beneficial ; or the case may go on to suppuration 
iiiid perforation, and theu is frequently followed hy thickening 
of the membrane. 

H. P., (Et. 18, came to St, Marj''a with acute inflammation of 
the riRht tympanic membrane, the resnlt of a colil batli. Tliree 
days before, after sliglit deafness for three weeks, he bad ex- 
perienced " a \-iolent beating kind of pain deep down in the right 
ear," and a sensation as if it were "stiifTed up," with severe tin- 
nitua aurinm. He could liear my watch in contact. The drum- 
head was of a bright pink colour, but the external meatus was 
perfectly healthy. Two leeches were applied in front ol* the 
tragus, and a warm weak solution of carbolic acid was frequently 
poured into the ear. The leeclies gave immediate relief ; the 
membrane recovered from its highly vascular state ; the alight 
discharge ceased ; and in ten days' time he was pei-fectlj- well. 

Myringitis is said to be a verj" rare disease, and Grtiber states 
that as an idiopathic afl'ection it is of scarce occurrence, as a 
secondary event very frequent Burnett* says tliat be has assured 
himself that the tympanum is free from disease in all such cases 
as could be termed myringitis, which be is disposed to regard 
as usually, if not always, an inflammation of the dermoid layer 
of the drum-head. 

Cases are occasionally described of what are called "ab- 
scesses of the membraua tympani," in which the suppuration is 
said to be limited in extent, and usually between the mucous 
and fibrous layers of the drum-head. Practically, I regai-d 
these as a useless subdivision of acute suppiirntion of the 
middle ear. with which it is identical both in symptoms and 
treatment : the inflammation has in every case I have seen 
ext«nded beyond the dram-liead — generally inwards to the 
tympanum, but sometimes outwards to the external meatus. 
H Acute Suppurative Inelammatio.v. — In this disea.se, when 
^fe tbere is bu!.ging of the membrane, if other methods, such 
^B as Folitzer's, have failed to evacuate the pus, paracentesis 
^H should at once be resorted to, to let it out. I have alreaily 
^M alluded to this procedure, in speaking at the beginning of ttiis 
^K ohapter of acute catanbal inflammation in young cbildi'en. lii 
^^L * A Treatise on the Ear, p. 33a 
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acute inflammation following scarlet fever and measles, in which 
not only the cavity of the tympanum but the mastoid cells also 
are often filled with puriform fluid, it is especially necessary. 
During the operation, the head should be well supported ; a 
good light should be thrown on the membrane through a silver 
or vulcanite ear speculum ; and the puncture should be care- 
fully made in the posterior and inferior portion of the mem- 
brana tympani, for here we nearly always find the bulging 
greatest* 




Fig. 45. — ^Paracentesis Knife. 

Sometimes the pus makes its way spontaneously through the 
membrane ; but, if the patient be early attended to, no bad re- 
sults take place, as with care the perforation will generally 
heal. When an aperture remains, it does not necessarily cause 
deafness, even a large hole in the drum-head being compatible 
with good hearing-power. A child was on one occasion brought 
to me from the country who had lost nearly the whole of his 
right tympanic membrane after scarlet fever, yet his hearing 
was nearly perfect. However, if treatment is neglected, a very 
different result may ensue, as, for instance, in otorrhoea follow- 
one of the zymotic diseases. In such cases the parents fre- 
quently tell one they have been informed that ** the child will 
gi-ow out of it." One might imagine that for cleanliness* sake 
alone they would have endeavoured to get rid of the foul dis- 
charge, instead of allowing the morbid process to continue, and 
destroy the delicate structures of the ear, thus exposing the 
patient to the risk of very lamentable i-esults to health and 
hearing, and sometimes actually adding a danger to life itself. 

I shall now in the first place give some cases where, owing 
to early treatment, little or no mischief took place, and shall 

* For farther information on this subject I would refer the reader to 
a paper by Dr. Cafisells, of Glasgow, published in the £din» Med, Jcum» 
for March, 1876, and kindly sent to me by the author. 
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then bring forward a few others which, in consequence of 
oeglect, assumed a serious character. 

D. S., let. 40, came to me at the Iiospital with severe pain in 
the right ear, He stated that a week previously " he liad got 
wet through in the rain." and since that time had siifl'ered in- 
creasing pain in his ear. About three days back he had been 
" in great agony," He then for two days poulticed his ear every 
hour with linseed until something burst, and some thick matter 
came away. He was very much reheved by this, bnt atill 
suffered a good deal of pain ; and the dischai^e from his ear was 
very thick, extremely offensive, and continually running. He 
was unable to hear my watch in contact. Upon examination 
with the speculum I found a very large perforation in the ineni- 
brana tympani, through which the abscess had burst As tliere 
was still a gcHxi deal of t«ndernes8, I ordered six leeches to be 
applied, the ear to be gently syringed every other hour with 
warm water, and the poultices to be discontinued. The next 
day the patient was much better, so I prescribed a warm weak 
solution of carbolic ncid — gr. i. to the ounce— to be poured into 
the ear four times a day after syringing with warm water. 
Great improvement was soon manifest, and the discharge lost its 
offensive character. The lotion was then changed to gr. i. of 
acetate of lead to the ounce. He was directed also to draw up 
through his nose a warm solution of bicarbonate of soda (a t^a- 
spoonful to a pint of water). By this means the fluid, going up 
the Eustachian tube, was made to pass through the perl'oi ation, 
carrying the discharge into the external meatus, thus cleansing 
the ear from the inside. He wa.'* told also " to hold his nose 
and blow " when he poured the lead lotion into his ear, so that 
bubbles of air might pass out through the perforation in the 
membrane, to be replaced by drops of the lotion. The malady 
was thus attacked from without. The perforation now rapidly 
got smaller, his hearing improved, and the discharge gi'adually 
ceased ; in three weeks' time the aperture had closed, and the 
bearing bad become as good as ever it whs. The naturally 
faealthy conditioii of this patient was of course greatly in his 
favour. 

If, after recent rupture, the eai- is kept constantly clean, the 
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membrane will generally heal as satisfactorily as it did in this 
case * Where, in otorrhoea, there is a discharge of thick pus, 
it is absolutely necessary that the syringe should be used at 
least three times a day, in order that the lotions may with 
benefit afifect the diseased membrane.f 

A puncture in a healthy drum-head rapidly closes up again, 
and is most difficult to keep open. If, therefore, the membrane 
is ruptured by the bursting of an abscess, the surgeon's great 
aim should be to get it into a healthy condition, in which it will 
heal up almost as rapidly as when an incision is made. This is 
the more readily accounted for when we remember that, in 
almost all cases of perforation from acute catarrh, it is a slit, 
and not a round opening, that first makes its appearance in the 
membrana tympani. But if the discharge is allowed to continue 
for some time, its constant passage wears the slit into a round 
orifice, and hence we have far greater difficulty in effecting a 
closure. 



^.aw^ij-j- ;,; 



Fio. 46. — Slit-like Perforation in the Membrana TympanL 




Fio. 47. — Perforation in the Membrana Tympani — a round orifice. 
(Both larger than normal as Been by Brunton's Speculum.) 

The symptoms in different instances of acute aural catarrh 
vary very slightly, as I have already pointed out In the above 
mentioned case the condition was such as is very commonly 
met with. For its most satisfactory treatment we occasionally 
find that one astringent is of much greater service than another ; 
and it usually proves beneficial sooner or later to change the 
lotion from acetate of lead to sulphate of zinc, and so on. On 

* See also the cases od page 142. 

t Sir William Wilde truly says : " So lonsf as otorrhoea is present, we 
never can tell how, when, or where it may end, or what it may lead ta 
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tilts subject Politzer says ; " lu cases of acute purulent catnrrli 
of the nienibrnna tyuitxiiii, weak solutions of the preparations of 
ainc aud lead are very efficacious. The preparations of lead 
fretiuently act quicker after a zinc solution has been used for a 
few previous days. Perchloride of iron, alumina, and nitrate of 
silver ure not generally adapted to acute cases. In cases of 
purulent catarrh with a small perforatiou of the membrana 
tyuipani, a solution of lead dropped in is veiy useful. An 
extremely favourable result has in some eases been brought 
about by the use of powdered alum." Moat of these prepara- 
tions, he adds, lose their favourable action when applied for long 
uninterruptedly. 

W. H.. let. 8, was sent up from Esher, March 2, 1876, to con- 
sult me for deafness during five yeara, accoiiumtiied by a 
constant offensive discharge from both ears. I found both 
uiembtanas perforated, and my watch was not heard in contact 
with either ear, For six months he had been gradually losiufj 
his power of speech, so that, when admitted into the hospital 
under my care, he was almost deaf and dumb. He had never 
been treated in any way for his deafness. By the aid of often- 
changed astringent aji plication a, the mucous surfaces regained 
a healthy condition, aud the discharge ceased ; aud after two 
mouths' constant care the patient was able to talk and hear very 
well. 

Supposing, however, that cases of the more serious forme of 
inflammatiou are allowed to take their own course, the result is 
that in 99 per cent mischief results. Thickening or perforation 
of the membrana tyrapani, chronic inflammation of the mucous 
membrane of the tympanum and constant otorrhoea, injurj- or 
perhaps total destrnction of the ossicles, extension of the inflam- 
matory process to the brain, &c., may supervene, After fever a 
ennguiueous fluid may till up the cavity of the tymjianum, 
perhaps causing complete disorganization of it*f coutenta and 
total deafness. One of the most common causes of jierforation 
is scarlet fever. The cases under consideration often do very 
well if the otorrhtea is at once checked by the means already 
suggested, for the mucous membrane ia thus readily restored to 
a state of health ; and there is then a fair chance of healing up 
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the orifice in the drum-head by the application of nitrate of 
silver or similar remedies. If an attempt be made to effect 
closure before the discharge has ceased, more harm than good is 
done, for the pus is shut in, and a sort of artificial abscess is 
formed. 

A lady from America one day brought her son, set. 12, to 
consult me. He had suffered from scarlatina some four years 
previously, but as by that time he had learnt to speak fairly 
well, he, although totally deaf, had not yet forgotten how to 
talk. The first thing the mother did was to produce a little 
bottle containing the ossicles — malleus, stapes, and incus — all 
in a perfect state of preservation! She said they had come 
away with the discharge during the fever. I need hardly say 
that he was hopelessly deaf. 

Another case, that of A. E. A., set 3, was brought to the 
hospital, February, 1878, totally deaf in both ears. Her mother 
stated that, a year before, the child had had a severe attack of 
scarlet fever, with great discharge from both ears, fi-om which 
four or five " little bones " came away. 

A most interesting case, formerly in the Victoria Ward of St, 
Mary's, well showing the ravages made by scarlet fever in the 
middle ear, was that of a girl, aet. 17, under the care of Dr. 
Broadbent, who asked me to see her. At about 2 years of 
age she, with her brother and sister, who both died, suffered 
from a very iaevere attack of scarlet fever, which left her deaf 
and dumb. One might have been led to attribute her affliction 
to the fact that her mother and father were first-cousius, had it 
not been that, before the attack of fever, she could hear per- 
fectly, and was beginning to talk tolerably well. But she 
became incurably deaf, and soon lost all power of speech. Im- 
mediately behind the left concha, and hidden by it, was a round 
opening large enough to admit a peppercorn, leading, no doubt^ 
into the mastoid cells. The left Eustachian tube was com- 
pletely closed, so that no air could be passed through it into the 
unnatural opening. One was led, therefore, to infer that the 
permanent blocking of the tube wtis due to chronic inflamma- 
tion caused by an abscess of the tympanum, which had dis- 
charged through the mastoid cells. 
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I was fortunate eTiough, thi-ough the kind assistance of the late 
Dr. Mahomed, to obtain a record of the exact condition obser\'able 
in the deaf and dumb girl above mentioned, after her death in 
1875 from tubercular peritonitis. 

The two ears presented similar changes, of which some are 
shown iu the annexed woodcut. The tympanic membranes 
were entirely destroyed. The tympanic cavities were much 
enlarged by cariea of their walls, principally backwards and 
downwards, and especially towards the mastoid cells, which 
appeared plugged by cheesy material. The internal ear also 
was disor^nized ; in fact, all the structures within it seemed 
destroyed, the semicircular canals and cochlea being so plugged 
with intiammatory products tliat llie outline even could not be 




Fie. 46.— Section of Temporst Bone. From a tpecunen in the Museum of 
Rt. Mary's Eaepita]. Piktliological Collection, So. 80S. 

traced. The Eustachian tubes, moreover, were both completely 
obstructed. In the right ear, the tube was seen in transverse 
section ; in the left, in longitudinal In the riglit ear, in which 
the opening between the mastoid and exterual meatus had 
closed some years previously to death, the tympanum was filled 
with cheesy pus, and was evidently in a state of quiescence. 
In tlie left ear an opening was still visible close to the mastoid 
process, and the tympanic cavity was divided into two parts — 
an anterior, plugged by cheesy material, and a posterior, lined 
by pyogenic membrane, from which the discharge at the time of 
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death originated. There was also extensive disease of the tem- 
poral bone. 

The result of diphtheritic inflammation extending from the 
throat up the Eustacliian tubes into the tympanic cavity is well 
illustrated by the following two cases. The first one was that 
of Miss M., £et. 15, to whom I was called, in consultation with 
Dr. Cheadle and Dr. Mortrm. She had undergone a very severe 
attack of diphtheria, and during her convalescence she had 
severe pain followed by discharge, first in one ear and then in 
the other. After this the temperature remained high for some 
weeks, although the patient seemed to be gaining strength. In 
the result, as will appear from the following notes, kindly aup- 
plied by Dr. Morton, the somewhat, lai'ge perforations in the 
membranes healed, and hearing was completely restored. 

M. M., a tall girl of 15, had a sharp attack of phaiyngeal and 
nasal diphtheria, commencing February 2, 1887. The urgent 
symptoms had subsided by February 10, and most of the mem- 
brane came away. Copious purulent discharge from the left ear 
began towards the end of the first week, February 8, no pain hav- 
ing been complained of. Pain, however, set in, about February 8, 
in the right ear, wliich also suppurated, discharge commencing 
about February 12. Boracic lotion and iodoform wool were 
freely used, and the discharges were never offensive. On Feb- 
ruary 11, the temperature, which had fallen to nearly normal, 
began to rise again, with regular morning remissions and after- 
noon exacerbations, during which she seemed very ill. It crept 
up to 103° on the 17th, and gradually subsided again in the 
ensuing fortnight, preserving the same remittent character. 
She was very deaf, but could hear a person directly address her 
in a loud tone. 

I was called in on February 10, and found perforation of 
both tympanic membranes. I ordered counter-irritation be- 
hind the ears with equal parts of tinct. iodine and blistering 
liquid, and syringing with a lotion of carbolic acid gr. |, 
glycerine, v\yi], S. vini rect, ir^vij, tinct. opii, ir^iv, to the 
ounce of water. This was changed, about the 23rd, for a lotion 
of sulphate of zinc and carbolic acid, gr. ^ of each, gradually 
increased up to gr. ij. to the ounce. 
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f nder lliis treatment the henriiiH improved, but the discharge 
continued about the same till Murub 9, wbeu it began to 
liiminisb considerably in the left ear, and finally ceased on 
March 12, the perforation having closed. The right ear con- 
tinued much the same till March 25, when it ueased discharging 
rather suddenly, withoLit any pain, and the perforation apfjeareil 
to have closed. There was a slight discharge of blood on the 
18th which did not recur. Some rectified spirit was then added 
to the lotion. 

The hearing has since been perfect. 

The treatment in this case consisted in the frequent washing 
of the ears with a solution of sulphate of zinc, carbolic acid, 
glycerine, and rectified spirit, and the application of blisters 
over the mastoid. 

It is possible that the aural trouble was in a measure due to 
obfttruction of the Eustachian tube from post-diphtheritic para- 
lysis of the palato-tubal dilator muscles. 

The other case is one of pure diphtheritic inflammation of the 
ear, and occurred in the person of the daughter of the Head 
Maater of Marllwrough College, and was seen by me in April of 
last year, in consultation with Dr. Penny and Dr. Maurice. In 
this, the disease ran the same course as in the other case, but 
only one ear, the right, was affected. A membranous exudation, 
looking like tripe, was removed from the ear. I am indebted 
to Dr. Penny for the following report concerning the case. For 
a few days after my visit there was much discharge, and both 
ears were very deaf. At the end of a week, however, the dis- 
charge rapidly diminished, and she could hear a watch at a 
distance of one inch from the ear. At the end of a fortnight 
the discharge had entirely ceased, and the hearing distance was 
three feet for each ear. After her return from a visit to the 
seaside, her hearing was found to be as good as ever it had l>een. 
The treatment adopted was the same as in the last case. 

Some attacks of acute aural catarrh come on suddenly without 
any apparent cause. Dr. Oassells has described" an acute in- 
flammation of the ear which he attributes to the admixture 
with the air of a quantity of sewer-gas too minute to be pcr- 

• "On 8ewer-0iiH and Ear DiBease," £din. ifed. JoMrn., April, 1878. 
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ceived by the sense of smell, and yet giving rise to a state of 
general malaise, resulting in serious disease of the ear. He says 
of one case : " I freely incised each membrana tympani, and 
thereby gave exit to much clear serous fluid, with marked and 
almost instantaneous relief to all the previous suffering. Tliis 
fluid, always serous-like in appearance, continued to drain away 
very freely for several days, to the extent of about eight fluid^ 
ounces in all.*'* 

In very young children, acute otitis media sometimes simu- 
lates meningitis in a remarkable manner, the retracted head 
being a marked symptom. Such cases are met with in children 
of one or two years of age who are unable to indicate that the 
pain is really in the temporal bone, although, occasionally, an 
indication is given by the infant putting its hand to the ear. 
If the membrane is punctured and the tubes opened by inflation, 
the relief is so great that the symptoms subside within an hour 
or two, even when only a small quantity of pus or muco-pus 
escapes from the tympanum ; cases so immediately relieved by 
the removal of tension and free bleeding are probably not true 
instances of meningitis, although, if untreated, such a complica- 
tion would be likely to ensue on account of the thinness of the 
roof of the tympanum, and of the intimate vtiscular connection 
of its lining with that of the meninges. 

Acute otitis simulating meningitis in infants is frequently the 
result of the catarrhal process of pneumonia, or of one of the 
exanthematous fevers spreading up the Eustachian tube. Cases 
of this nature have lately been observed following on epidemic 
influenza. 

Quinine in large doses may, as in the following instance, 
cause an acute inflammation of the mucous membrane of the 
tympanum and Eustachian tubes. 

The Kev. T. P. came to consult me in June, 1874. A short 
time before, when ill in Bome with fever, he had taken large 
doses of sulphate of quinine. Singing in the ears and deafness 
ensued, which had been gradually increasing. He had a slight 
discharge from both ears, with inability to hear my watch in 
contact, and great pain. The mucous membrane of the throat- 

* See Chap. XIY, on " Pain as a Symptom of Ear Disease,'' p. 274. 
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was much congested; the Eustachian tubes were obstracted; 
and both tympanic membranes looked bright red. After a little 
]>er8everance I was able to open both Eustachian tubes by means 
of Politzer's bag. His hearing immediately improved so much 
that he could hear my watch at six inches ; and the use of a 
weak carbolic acid lotion for the ears, an application of tinct. 
ferrl perch. (3i to water 30 for the throat, and the discon- 
tinuance of the quinine completed his recovery. 

Boosa, in writing on this subject, says : " I am inclined to 
suspect the effect of quinine upon the ear is sometimes [to 
produce] an inflammation of the conducting portions of the ear 
as well as of the acoustic nerve or labyrinth. We have long 
known of the latter effect, but the former has not been often 
observed. I have been convinced by experience that it has a 
peculiar power of congesting the auditory apparatus." On the 
other hand, some authorities maintain that in therapeutic doses 
quinine has no ill effect upon the ear. 

The truth lies in the fact that the effect of quinine varies 
with the dase as well £ls with the individual idiosynci^asy. This 
subject will be referred to again in discussing the aural compli- 
cations sometimes associated with the exhibition of saliciu, 
quinine, morphia, alcohol, tobacco, &c. 
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Chapter VIII. 

SUB-ACUTE AND CHRONIC CATARRHAL 

INFLAMMATION. 

Chronic aural catarrh is by far the most frequent cause of 
deafness. Having pointed out the great variety and the 
difficulty of framing clear definitions of the various forms of this 
disease, in some of which it is hard to say when the acute 
merges into chronic inflammation, I shall now commence with 
the consideration of mucous catarrh. I shall first treat of cases 
of recent origin, which yield to simple measures, as Politzer's 
process, and shall then go on to those of longer standing, where 
the injection of fluids and other remedial agents through the 
Eustachian tube is necessary to cope with excessive secretion, 
swollen tissues, or hypertrophied mucous membrane. Chronic 
suppurative aural catarrh will be described more fully when we 
come to the important subject of otorrhoea. 

The frequency with which children suffer from simple mucous 
catarrh is very remarkable, and still more so is the large number 
of those who, through neglect of all remedial measures, are per- 
mitted to become completely deaf. 

The most successful results are those obtained by early treat- 
ment. As I have said before, it is most important to disabuse 
the minds of parents of the generally received notion that their 
children as they grow older, stronger, or less delicate, will 
gradually get rid of difficulty in hearing. The very slight pain 
experienced leads perhaps to the supposition that no evil con- 
sequences are impending, whereas usually, as a matter of fact, 
irreparable deafness is by degrees being established through 
accumulation and hardening of mucus, and thickening of the 
drum-head, or adherence together of the ossicles. 

Another reason why a mischievous state of things is often 
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Mowed to go on ia that tlicre is a general belief on the ]>iirt of 

rpareiits that their chiUi, instead of being hard of hearing, is 

I ftbeent or stupid. Most children, however, &te said to hear more 

vtban they are wished to hear ; and it is absurd to suppose them 

tapable of ayBtematically simulating deafness. Many cases are 

Izecorded in which serious consequences have resulted from this 

mistaken notion. For instance, we are told in Holmes' .^i/strm 

MttfSur'jerff* of a youth who died of caries of the petrous bone 

mil abscess in the cerebrum, whose symptoms of aural disease 

i-^ted from early life, but whose father had been in the liabit of 

I boxing his ears " for inattention." 

Tlie following case, which occurs to me in illustration of the 
t*bove remarks, is typical of a class very common in practice. 
P J. R.. a boy, ret. 9, sent to me by Dr. Braadl)ent, had for a con 
siderable time suffered fi-om delicate general health, and for two 
years from increasing deafness, which recently had become 
much worse, so that he could hardly hear my watch in cont-act 
[_with either ear. His throat was considerably relaxed; his 
isils were enlai-ged ; and he was absent in manner, and could 
pot hear ordinary conversation. He breathed lieavily, snored 
1 hia sleep, and was said " to talk through bis nose." 

In this case the Politzer bag, used i-egularly twice a week, 
ifforded great relief. After three weeks' treatiuent sounds were 
lAodible twelve inches off on both sides. Much benefit was derived 
1 taking '^i each of cod-liver oil and steel wine three times 
Ep day. The throat was painted daily with a mixture of tinct. 
brri perchlor. (■^i to ^i water). On tlie patient's return fn)ni 
t six months' stay in Germany, he came again to consult me. 
B hearing distance wns then four inches on tlie left, and seven 
8 on the right, but by a renewal of the former treatment 
t was soon rendered normal, viz., five or six yards for both ears. 
As a rule, cases of this sort in children are very easily cured, 
F early treated ; some, however, can be dealt with but slowly, 
Jlrliile others are cured by a single application of the bag. It is 
mportant to remember that quite half one's success is dependent 
ton attention to the general health and suitable medication 
3 the congested mucous membrane of the throat. 



* V'jL3,f. 171. 
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TIte following is an interesting case, and one of a kind not 
iufreqnently met with : — 

M. L., set. 14, a hospital ont-patieut, had been ailing and 
p:etting deaf for two years, i.e., from the time that the catamenia 
commenced, and since their cessation, six months previously 
her deafness had grown rapidly worse. She was very ansemic, 
and suffered from loss of appetite, constipation, and relaxed 
ihroat. She conld not hear my watch in contact with either 
ear. I prescribed the syrup of iodide of iron, and painted her 
throat occasionally with solution of nitrate of silver (12 grs. to 
the 3i)> a^^d, as in the last case, frequently used the Politzer 
l)ig. After three months her general health was completely 
restored; and when last seen at the hospital she could hear 
peifectly. 

The pathological features of middle-ear catarrh of recent 
origin are injection, tumidity, and shedding of the mucous 
membrane of the tympanum, accompanied by the secretion of 
a thin and clear serous or mucous fluid. 

When the drum-heaJ or tympanic membrane is drawn inwards 
through exhaustion of the air in the tympanic cavity, it is apt 
to exhibit loss of translucency, and also to assume a bluish- 
p'ey or yellowish hue. Great depression of the membrane and 
consequent backward and inward inclination of the handle of 
the malleus are especially diagnostic of long continued catarrh 
with impermeability of the Eustachian tube. The coincident 
outward projection of the short process of the malleus causes the 
appearance of folds running from it in the upper part of the 
membrane, of which the hindermost is the best marked. 

So long as air is not introduced into the tympanum, the move- 
ment of the concave membrane on exhaustion or compression by 
Siegle's pneumatic speculum of the air in the external meatus is 
T»ut slight. After vigorous inflation by Politzer's method, or by 
the catheter, however, the mobility is abnormally increased, the 
oidinary action of the atmospheric pressure being enhanced by 
reason of the flaccidity of the long over-stretched membrane. 
An " indrawn " membrane becomes a " relaxed *' one. 

The causes and the cure of catarrh of the middle ear mo^e 
especially demand our attention, because the disease is one of 



CATAimilAL INILAMMATIO.V. 



W.) 



rfte miAl fertile sources of denfuess. Its early arrest iii tlic case 
I of chilireu is manifestly a matter uf great uomeut. With them 
I tjuiely tmatineiit is aa a ruJe reaiUly eHicacious, wherea.^ 
I neglected catarrh may eventuate in any of a multitude of per- 
iient lesions of the apparatus of henrinu (t.g., opacities anil 
I calcareous depoBits iu the membrani.% purulent inflammation of 
1 the tympanum and mnatuid antrum, and adhesions of the 
[ ossicles), tlie mischief lieiug doue long before either child or 
1 pni-euts realize its existence, much less its terrible slguificance. 
Of the causes of aural cutiirrh in Great Britain, there can be 
lo doubt that the most potent is the variability of the climati'. 
I A common first effect of a chill is, as most persons in Eughind 
I are ouly too thoroughly aware, inQammation and swelling of the 
' nasal and pharjnigeal mucous niembranes, or what is popularly 
known aa "soi-e throat." Fortunately, in a large majority r^f 
cases, this passes off without implicating the Eustachian tube ; 
when, however, that structure also becomes affected by tll(^ 
upward spreading of the morbid process, its paasa^'e is liable ti> 
become blocked. The patient may now cunplain of a feeling of 
[ fulness in the head, increasing deafness, and persistent tiuuitui^, 
L ibv, as replacement of air absorbed from the tympanic cavity 
I cannot be efiected through the swollen and stenotic Eustachian 
tube, tliere is coiisei[uent undue atmospheiic pressure u[jon tho 
I outer side of the drum-head, and the "indrawn" membranu 
[■ previously mentioned is the result. The prolonged persistenci; 
of thb pre.ssure may of itself irremediably injure the hearing. 
The progress of inflammation from the Eustachian tube is in 
I the course of time usually evidenced by an accumulation of 
catarrhal products within the tympanum. So long as the tym- 
panum does not become tilled, this is generally detectable, on 
examination with the auriscope, by the conti-ast of the exuda- 
tion with the air above it, the upper surface being seen as ii 
I Blraight, curved, or wavy line, according to the adhesiveness 
' tenacity of the exudation, and its amount of mobility on 
[ the shifting of the position of the head. 

The diagnosis of the presence of a serous or mucous secretion 
I in the tympanum is sometimes practicable, simply from the 
' greater lustre of the membrane, and from its altered colour— 
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the normal tint being masked, by the usually yellowish-green 
hue of the exudation, or being altered to a reddish tint when 
there is much hypersemia. If the membrane retains its trans- 
parency, bubbles of air may be observed behind it after inflation 
with the Politzer bag in cases of serous exudation. When the 
diagnostic cr auscultation tube is employed — that is, an india- 
rubber tube one end of which is placed in the patient's ear, the 
other in the surgeon's — the gurgling of the fluid on the intro- 
duction of a current of air, by any of the various methods of 
inflation through the Eustachian tube, can be distinctly heard. 

Obviously, from what has been said, one of the most eflicient 
preventatives of aural catarrh is avoidance of the causes of 
cold-catching, such as deficiency of clothing, dampness of the 
feet, undue chilling by evaporation after excessive perspiration, 
itnd exposure to draughts. 

I have just indicated how a simple naso-pharyngeal catarrh 
leads to pathological changes in the middle ear, and the accom- 
panying symptoms of deafness. It may be well to digress here 
a little, to consider the more immediate antecedents of nasal and 
naso-pharyngeal catarrhs, and such consequents like tonsillar 
liypertrophies, which indirectly affect the middle ear by impair- 
ing the efficiency of the Eustachian tube. I have already 
alluded to some all-importnnt factors in the induction of nasal 
and pharyngeal catan^h, namely, those atmospheric influences 
which predispose to catching cold. Such tendency to take cold 
is again, however, largely determined by the mode of life and 
general health of the patient. Such occupations as expose 
individuals to sudden and frequent changes of temperature, and 
such as necessitate the working in a dusty or ill-ventilated 
atmosphere, will greatly predispose to catarrh. The same holds 
good generally, of insanitary homes and surroundings, and ex- 
posure to the emanations from drains and sewers. Again, those 
who are the subject of the strumous, rheumatic, and such-like 
dyscrasise, are not only more prone to become the subject of 
nasal and pharyngeal catarrh, but they suffer longer, and less 
easily recover from its effects, and are more liable to be the 
subject of such permanent hypertrophies as polypi, adenoid 
growths, and tonsillar enlargements. In the young., there can 
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lie little doubt that the exanthemata and the various specific 
lovers, t,ij., iiiflueiiza, wbicli are associated with luauifestatious 
ill the nasal and pharyngeal cavities, are but. too ot'teti the 
starting; point of a chconic catarrh, espticiallj in the victims of 
the dyscraaiBe just mentioned. 

In discussing the etiology of nasal catarrh it has been found 

couveuienl to speak of it as if it were a condition characterized 

by a more or less definite and constant lesion. I need scarcely 

point out. however, that the forms of rhinitis and pliaryngitia 

met with in practice are mauy and varied. Broadly speaking, 

they may be divided iuto hypertrophic and atrophic. The latter, 

dry catarrh, as it is usually spoken of, is sometimes a primary 

condition, but more often, I fancy, seuoudary to the hypertrophic 

one; it is found iu only a comparatively small number of casus, 

and is generally a very iutractable diseasa Hypertrophic 

krhiuitis ia characterized by thickening of the mucous covering 

of the nasal septum aud of the turbiuated boues, with marked 

tmgorgement of the cavernous vascular tissue of the inferior 

lurbinat^ body. Commensurate with the hypertrophy is 

bypersecretion. The nasal passages, the natural avenues by 

which the air reaches the delicate respiratory organs, l>ecome 

stenotic aud blocked by the swelling of the mucous membrime 

and by the excess of secretion, and buccal respii:ation results. 

i.If this condition has lasted long, a rhiuoscopic examination 

I'luay disclose the presence of one or more jiolypi or of polypoid 

[.hypertrophies of the turbinated l>odies. The significance of the 

■ presence of these growths will he understood when it is re- 

Timembered that finding no room in an already stenotic nose they 

[are apt to project into the naao-phaiynx, and directly obstruct 

t the months of the Eustachian tubes. 

I have, hitherto, briefly called attention to the more salient 
I' mechanical factors in nasal catarrh, looked at from the aural 
L point of view, but it may Ije laid down almost as an axiom 
l^at hypertrophic and obstructive rhinitis does not exist for 
I even a few days without the induction, in greater or less 
[.degree, of a catarrhal condition of the pharyn.x. One of the 
I more obvious histological characteristics of the pharyngeal 
f uiucous membrane is the large amount of lymphoid tissue it 
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contains. In hypertrophic nasal catarrh of any standing, we 
almost always find the lymphoid masses much enlarged, indica- 
ting the imtating nature of the excessive nasal secretions which 
have been taken to the tonsils and other follicular lymphoiil 
structures by the converging lymphatics. Luschka's tonsil, and 
the mass of adenoid tissue in the Eustachian tube known as the 
tubal tonsil, become hypertrophied in this manner and block 
both the mouth of the tube and its lumen. Irregular hyper- 
trophies of the pharyngeal or Luschka*s tonsil are better known 
as post-nasal " adenoid growths." 

Prominent enlargement of the discrete and follicular lymphoid 
tissue of the pharynx is often called granular pharyngitis. 
Enlarged conditions of the faucial palatal tonsils cannot 
directly block the Eustachian tube, but conduce to deafness by 
hampering the action of the palate and muscles which open it. 
Nasal obstruction alone without the presence of " growths ":is 
in itself a potent predisponent to an obstructive catarrh of the 
tubal mucous membrane by reason of its diminishing the natural 
respiratory air current, which would appear to be necessary to 
the maintenance of the normal healthy and patent condition of 
the Eustachian mucous lining. 

It is important to realize inter alia the many varied obstruc- 
tive and mechanical conditions which are liable to follow naso- 
pharyngeal catarrh, and which directly or indirectly influence 
the integrity of the middle ear, and the essentially mechanical 
nature of the lesions will suggest that mechanical treatment, in 
addition to drugs, will be necessary. But though the naso- 
pharyngitis is so often the prime factor in the induction of aunil 
catarrh, it is important not to be led aM'ay by those who d<^- 
matically teach that the latter condition is always dependent on 
the former, for amongst other causes may be mentioned syphilis, 
rheumatism, gout, and rickets, which usually bring about slow 
intra-tympanic changes ; but, in addition to these dyscrasiee, we 
find that the introduction of mucus and foreign matter into die 
tympanum during violent forms of sneezing, coughing — especially 
in pertussis — vomiting, and nose-blowing is often the startnig 
point of symptoms almost identical with those of catan*hal origiii. 
Thrush'^ diphtheria, tuberculosis, and the exanthemata wfaii 
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ntctiialTy attacking the tube and middle ear can scarcely be said 
VAo give rise to simple catarrh. 

An Accumulation of mucus in the tympanum appears to be. 
I in itself, a possible or^in of further and purulent discharoe. 
fin many an instance the closure of the Eustachian tube is 
f promoted by the patient's habit of keeping his mouth open, 
l~i)ecHUse of the difficulty be Qnds in breatldng with bis nostril) 
I -ohstructed, and by reason of the narrowing of the naso-pharynx 
I hy pushing up of the swollen palate by tlie enlarged tonsils even 
j in the absence of "growtlis." 

The general appearance of a child the subject of chronic 

I Ofttarrh and its sequelu', with its perpetually patent mouth, bis 

I Tirowded teeth, pale and flabby cheeks, and vacant look, its nose 

swollen at the bridge, and constricted and pinched at the aire, is 

very distinctive. No less so are the heavy, almost snoring, 

respiration and the nasal intonation of the voice, " talking 

through the nose " as it is called, meaning of course the reversi', 

"not talking through the nose," Even when sjich children do 

Imot exhibit noisy re-apiration during the day. they do at night. 

I And they awake in the morning with a diy mouth and throat, 

\ aometimes even gasping for breath. 

Among the occasional subjective signs of aural catarrh ai^o 
r^varioua noises due to movement of mucus in the tympanum 
I {during deglutition. Sometimes a patient complains that he 
I 'jbels when talking a sort of echo of his own voice, as though be 
J -were speaking with bis head inside a barrel. This symptom — 
ftantophony — is found to be most frequent in examples of onc- 
mjtided (Ua/nass from slight aural catarrli. 

The statement by a patient that bis hearing is variable from 

^tday to day leads one to expect that the Eustachian tube and 

9 yet the tympanum has become the seat of inflammatioii, 

■and one's diagnosis is accoi-dlngly favourable. Tlie opening of 

the tul»e after prolonged deafness, and the initiation of at leant 

temporary improvement in hearing, may be accompanied by what 

sounds to the patient like a loud explosive noise, owing to the 

mddcD entry of air ialolhe tympanum. 

Heariojl 'qnostic of considerable fixation 

' the OS -form their proper functions 




154 SUB-ACUTE AND CHRONIC 

without the reinforcement of the vibrations of ordinary sounds 
by more extensive oscillations. That is to say, that when the 
ossicles are, as it were, glued together, ordinary vibrations of 
sound are insuflScient, and they require to be reinforced. This 
may be readily obtained by the patient getting a good shaking 
up in a cab over the London stones. It is a bad sign. 

As regards the general treatment of aural catarrh, one primary 
indication is improvement in the patient's constitutional con- 
dition. Damp and cold, as we have seen, must be alike avoided ; 
and in obstinate cases, wliere the ordinary metliods of treatment 
have proved of no effect, a change to a dry, mountainous situa- 
tion has repeatedly been beneficial. Open-air exercise and the 
use of tepid baths should be enjoined, but bathing in cold water 
with the ears unprotected by cotton wool must be forbidden. 
Laxatives in some instances, and in others, cod-liver oil, and 
various preparations of iron, may be of considerable assistance 

Damp, as I have already indicated, is a factor especially 
important to consider with respect to the origin of catarrhal 
deafness in children. A case came under my notice of a delicate 
child, living not far from London, who suffered from extreme 
deafness, due partly to catarrhal obstruction of the Eustachian 
tubes from adjacent adenoid growths in the phaiynx. Her con- 
dition was bettered by the use of Politzar's bag, the usual 
astringent applications, and attention to the general well-being. 
Slie was not, however, restored to perfect health and hearing 
until she left the damp clay soil of her home, when the change 
for the better was immediate. On returning home she again 
lost her hearing for a time; but this was eventually regained 
after i had removed some adenoid growths. 

I remember also the case of a gentleman who for ten or twelve 
years had suffered, on and off, from extreme deafness, in great 
measure dependent on atmospheric changes, cold and damp 
making him hopelessly hard of hearing. He said he would do 
anything to be free from his constantly recurring julment. As 
he was a man of good private means, and without home ties, I 
suggested that he should live in a dry warm climate. After 
some years' residence in Austi-alia, he wrote to me that he had 
not known a single day's deafness since liis arrival there. It is 
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to be regretted that the remedy in this case — escape from our 
ever-varying and treacherous climate — is what, from circum- 
stances, can be resorted to by but few. 

Attention to the sanitary surroundings of the patient is quite 
an important point in treatment. It is an almost weekly 
occurrence to find a deaf parent with two or three children 
similarly affected applying at my hospital clinic. In many such 
cases bad drains, in association, it may be, with the strumous 
diathesis, will be found to be the " fons et origo mali." Treat- 
ment which does not include removal to a healthv abode will, 
in these instances, avail little. 

In like manner, attention to the diathetic state by the ad- 
ministration of appropriate constitutional remedies, or the treat- 
ment of the rhinal and pharyngeal catarrh, with the attendant 
hypertrophies, if present, and the openiug up of the obstructed 
nasal passages, will be indicated as tending to remove causes of 
Eustachian stenosis and tympanic catarrh. But, however 
assiduous we may be, and should be, in these diiections, by 
means of douches, sprays, snares, guillotines, and caustics, it is 
only by appropriate treatment to the middle ear itself that we 
can usually hope to relieve the symptom of deafness, and it 
is the simpler methods of aural therapeutics which are so 
valuable. 

First and foremost, arises the necessity of opening up the 
Eustachian tube and establishing equilibrium between atmo- 
spheric and intra-tympanic pressure. Air douching of the drum 
through its pharyngeal communication is best and most readily 
l>erformed by inflation, after the method of Professor Politzer. 

Politzer's bag, I may here remark, is best made of the capacity 
of six ounces, and provided with Allen's nasal pad for the 
delivery of the air, most patients, especially ladies, objecting to 
the insertion of the tube into their nostrils. Tliere are certain 
precautions to be observed in its use. It should be compressed 
with only moderate force at the moment when, by the move- 
ments of deglutition, the orifice of the Eustachian tube is opened, 
otherwise there is danger of a rupture of the membrana tym- 
pani through the too violent ingress of air into the tympanum. 
This, however, is not likely to occur with a six-ounce bag. 
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Again, it may bo used too often, so as to lose its eflBcacy or 
relax the menibrane. With many persons a single application 
is found sufficient for the restoration of hearing, and the longer 
the good effects of its first employment are perceptible the more 
favourable is our prognosis. Usually it cannot be employed 
€tdvantageously oftener than once in every two or three days for 
the space of about three weeks. After this an interval must be 
allowed of several weeks. 

It is only occasionally advisable to allow patients to apply 
Politzer's bag upon themselves, for not only are they prone to 
betake themselves to it with undue frequency, producing re- 
-laxation of the membrane, but they iiave been known to rupture 
4ihe dmm-liead through too forcible inflation. 

I saw a case some short time ago, wliere the patient, who had 
been absolutely deaf in one ear for several years, ruptured tlie 
membrana tympani of the sound ear by using the Politzer bag 
on himself too forcibly. He had got in the habit of using it 
nearly every hour in the day. Luckily for him the membrane 
healed up, and his hearing was restored. And still further to 
emphasize this point, I may relate tlie case of a gentleman who 
ruptured his tympanic membrane from violently blowing his 
nose. He was seen by his own medical man, who after a time 
as the perforation did not heal, recommended that he should 
come to see me. I prescribed some mild astringent lotion, but 
warned him to take care and avoid cold. He went on favour- 
ably for a fortnight ; he then managed to get cold in the ear, 
and violent pain and inflamuiation occurred. He was leeched 
freely, and everything was done to save liis life. I was sud- 
denly one afternoon telegraphed to go and see him at ouce,.but 
arrived too late, as he was already past help. This is ouly 
another instance of what fatal results may arise from what 
appears at first sight a very slight injury. 

Swallowing at the time of the injection of air by the bog is 
not requisite for young children, and for one's youngest patients 
blowing into the nostrils through a piece of india-rubber tubing 
is amply sufficient. Some persons are able to open the Eusta- 
chian tube merely by suddenly turning the head qn one side. In 
place of swallowing, qn the compression of. Pqlitzer*s bag, sppip 
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praclitioiiers enjoin the pronunciation of certain syllables, such 
as ' hie. hAc, hoc," or repeating; their name. 

When tlie bag ceases to be effectiiftl the Enatachian catheter 
mny in many casea be paased with good results, but children 
invariably resist ite use, and for them, therefore, it is not to be 
recommended. Sutisfactorily to pass the Eustachian catheter 
one should have the patient's bead perfectly steady, and placed 
in a good light. The catheter, warmed by immersion in hot 
water, sliould after depression of the patient's upper lip, or 
raisiug the nose, be introduced point downwards through the 
inferior meatus of the nose until the jiosterior wall of tlie 
phar3'ux is reached. It must then be turned a little inwardsi, 
and withdrawn until it is felt to have hooked round the septum 
nasi, talking care that the catheter is at riglit angles with the 
face. It is next to be rotated outwards, with the point still 
downwards, until the orifice of the Eustachian tube is reached, 
This is an eaay routine metliod for beginner?, but after a good 
deal of experience it is readily enough passed directly into the 
tulie. 

■ For the inflation of the tynipannm through the Eustachian 
c.itheter it is Itest to have the air-bag suspended by a loop from 
a button of one's coat ; and the catheter after introduction 
should be held firmly against the patient's nose, so that it be 
not shifteil from position on the insertion of the delivery tube. 
The injection of warm, and sometimes of slightly astringent and 
stimulating Huida, though deprecated by some persons, is, in my 
opinion, of high value, as also the introduction of vapour of 
chloride of ammonium, in those obstinate cases of deafness due 
to the sequelie of catarrhal inflammation, namely, where there 
ate considerable tissue changes in the mucous membrane, and 
the movements of the ossieula are hampered by adhesions and 
deposits. In many of such cases I have obtained strikingly 
good residts by the injection of solution of potassium iodide, 
gr. X, ad 5), especially in cases of what is known as " dry 
oatarrh," in which its tendency to occasion coryza is most useful. 
The other vapours I recommend are those of acetic ether and 
tincture of ioJine — mx* of each tathe pint of hot water, of 
icture of benzoin, ' ' oil of pine. F.x- 
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perience alone will enable one to know exactly when to apply 
these remedies ; but it must be evident to all that, although we 
do not as a rule require hot aqueous vapour for moist catarrh, 
such a remedy, being relaxing and softening, is indicated in 
abnormally dry and atrophic conditions of the ear. Again, it 
is self-apparent that steam applications are likely to be of 
benefit when, in consequence of moist catarrhal disease, a coat- 
ing of inspissated mucus exists upon the drum-head. 

The condition known as dry, proliferous, anchylosing catarrh, 
is met witli mainly among adults. It is more common in hot 
countries than in England, and is particularly rife in America. 
Those troubled with it express themselves as feeling better when 
they have a cold in the head, and will tell one that they never 
require to blow the nose. In this, as in moist catarrh, early treat- 
ment is that which yields the best results. There is no clear line 
of demarcation to be drawn betwixt the dry, or proliferous, and 
the ordinary, or moist, catarrh ; and what one must invariably 
do when a patient presents himself is to consider how to attack 
the symptoms. It is as impossible as impractical, to say " This is 
a case of dry, proliferous catarrh, and must be dealt with in such 
and such a way," and " This case is one of mucous or of adenoid 
catarrh, and, consequently, I must apply quit43 another class of 
remedies." Dry catarrh is very often associated with an atrophic 
condition of the nasal mucous membrane, and with pharyngitis 
sicca ; of the obstinate nature of these complaints all are well 
aware. One may find that catarrhal deafness is the outcome 
of some hereditary condition, and the precise method of in- 
fluencing it for good, a most difficult problem to solve. This 
may certainly be averred with respect to moist catarrh, that 
it is far more satisfactory to treat than the dry or atrophic 
and comparatively incurable disease. It may be found that 
one's case is really an example of moist catarrh, in the course of 
which the drum-head has become coated with inspissated mucus. 
The fact is, that organic changes resulting in abeyance of the 
secretory functions of the aural mucous membrane are not so 
common as was formerly supposed, and a very great number of 
instances of deafness ascribed to dry catarrh are illustrations 
merely of the iafifect of oft-repeated colds in hampering the 
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action of the drum-head hy film after film of hardened mucus. 
There has been an excessive secretion at one time, which has 
been followed by an absorptive or inspissating process (not a 
total absence of secretions), and projrressive desiccation of 
structures. Our treatment must have for its aim in all cases 
the restoration to the drum of a supply of air adequate for the 
conduction of sound. In the various stages of moist catarrh we 
generally find potassium iodide, and mercury perchloride, of 
value, and in the so-called dry catarrh strychnia and iron. 

As a symptom, tinnitus, when it occurs, is of some importance, 
for it may exist before the commencement of deafness, being 
sometimes the only indication of approaching catarrh. It is not 
often met with in the cases most readily benefited by treatment. 

In some instances where the repeated use of the Eustachian 
catheter is inconvenient, Valsalva's method of opening the tube 
— namdy, blowing whilst the mouth and nostmls are kept closed — 
may be resorted to for the introduction of medicated vapours 
into the tympanum. As a means of inflating the tympanum 
this method is not advisable, since, though efficacious for a little 
while, its temporary utility diminishes in proportion to the 
frequency of its employment, and its oft-repetition has been 
found to be positively injurious to the hearing. 

The following serves to show the result of treatment in an 
old-standing case of catarrhal deafness. Mr. S. P., ajt. 50, sent 
to me by Mr. Critchett, May, 1885, came with his daughter into 
my consulting room one morning carrying a huge ear trumpet, 
and telling a doleful tale of how six years before he had 
been chairman of a bench of magistrates, and liad been obliged 
to vacate his post through loas of hearing. He stated that he 
had never been to consult anyone, and that he knew, moreover, 
it was perfectly useless to do so; "but," said he, "my friends 
insist that I ought to be seen by someone, so here I am." On 
examination, I found both tympanic membranes thickened and 
drawn inwards. There was also complete obstruction of the 
Eustachian tubes, in no wise abated by the use of Politzer's bag. 
Having introduced air into the tympanum by means of the 
Eustachian catheter, I proceeded to recommend the patient tc 
inhale the vapour of iodine av ' "^'^ ' ^^ the pint of 
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liot water) tliree times a day, to apply a capsicum linim'ent over 
the mastoid, and to take a mixture containing strychnine and 
potassium iodide, the former drug, because the mischief in the 
middle ear had extended into the internal ear, affecting the 
auditory nerve, and the latter in order to promote the absorption 
of residual inspissated mucus in the tympanum. Just before 
the patient left me, I s«ud to his daughter, " You can throw away 
that trumpet when he gets home." The quickness with which 
the late chairman caught this remark was a gratifying sign that 
he was already better. My outspoken heresy aroused him at 
once, and he warmly told me that he had not come to be laughed 
at, and that my treatment was " all humbug." To my rejoinder, 
" At least I hope you will put to the test the treatment I have 
suggested," he growled out that he would, and left me. I was 
not surprised, a fortnight later, to receive a profuse apology from 
him for his brusqueness, with the intimation that, having faith- 
fully followed the instructions, he could hear ordinary conver- 
sation. Shortly afterwards he had so much improved that he 
was able to resume his duties as chairman. This case is a good 
illustration of what I have before had occasion to remark, 
namely, that patients with ear disease are apt to take no trouble 
to find out whether their condition is remediable. 

When other means have been adopted without efPecting 
decrease in the amount of secretion, or when there is a great 
accumulation of tenacious mucus in the tympanum, paracentesis 
of the membrane has to be resorted to. For this operation a 
sharply pointed double edged lancet fixed at an angle to it« 
handle is employed. The incision should be made in the lower 
posterior or anterior portion, the patient's head being fixed in a 
good light ; air must subsequently be injected with some force ; 
but if after repeated inflations the mucus is not expelled, 
rarefaction of the air in the external meatus should be em* 
ployed. This may be effected by means of a syringe attached 
by its nozzle to one end of an auscultation tube, the other end 
of which is lodged in the external meatus, but, better still, by 
Siegle's pneumatic arrangement. The healing of the membrane 
takes place, except in rare instances, after from a few hours to 
t^t mo9t, three or four days. Paracentesis may then have to. be 
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repeated, and it may be foond xbti ibe irprSsoB x*sck5:il iiw 
already exercised a {avooiable iBdse&tt. Kmsi foi:. zi:s:«i:bi nf 
inspissated mncua, being pieaent in liie tthzaxxol T'. jnoiiiGfr 
the emptying from the external iKft'is^ c^ lAtt ^Ty ftttr.gr ^:aL 
the tympanum it is usaally stiSkiti^ Z'.- iziiczH: ih^t i^sui v: ^uh- 
side : but sometimes it is nacicssssuT ^:- x«i«: i:r%Cf§ z,: y^sui^* 
tenacious mucus. It is dedribk: Zf.- irex*iii izr rouzz. :if frai 
into the tympanum by inj>PTting ioio ice :i<eaC2£ '^zz^ zie[Lc& :if 
cotton wooL 

In all cases of aural catarrh it ilt:«u t«& -'.fix a^ v. ^ir-iTrt ift 
soon 03 possible the automatic ffieilziZ '.* i^ Essii^'xiu. initie : 
for, as we have seen, it i« np«:« tLt j^72*ai\cl:rr ci i^ t^'ut 
that the preservation of nonnal bearii;^ Iltj^It -Srr^ro: 
again, is to a great extent depend*-:.:- a.* I LiTr kZrftbriT des 
on the state of the naso-pharyiLx. vhkL zl^s^ o>3:ka6i^.'at^ilT 
always be ascertained by the surj:^n. 

Irrigation of the naso-pharynx iLn-o^i ii*e lewe fw tb*: re- 
moval of the tenacious mucus mav r>e Z'^ri'jTZLKfi bv gr^ifftag 
into the nostrils weak tepid solutions ot v>i:uiL cLIoiidr. biV^raXie, 
sulphate, or carbonate, of the strength of a diachm of iL^ salt to 
a tumbler of warm water. If there is fortor, sulph^x:arTxjlate of 
zinc, 20 grains to the half pint of water, or permanganate; fA 
potash, may be advantageously sulr^tituted. The following 
mixture is laigely used as a routine coUunarium in hospitals : — 

R Potassag chloratis, boracis. 
Soda; bicarbonatis, aa 3^ ; 
Sacchari albi, 5J- 
M. A teaspoonful to the half pint of warm water. 

CoUunaria are best injected with either Lynch's nasal syringe 
or by means of a coarse spray, which latter is the more elegant 
apparatus. Moreover, many patients prefer spraying to both 
douching and gargling ; and astringent gargles of alum, chlorate 
of potash, &c., may be applied well to the naso- pharyngeal 
cavity by means of the post-nasal spray. 

Weber's form of nasal douche is now seldom recommended, 
from the pressure occasionally resulting in fluid entering the 
tympanum. It is especially harmful in children suffering from 

M 
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adenoid growths, and after operations for the same. In syringing 
the nose through the anterior (or posterior) nares, dii^ect the 
patient to breathe entirely through the mouth for the time 
being, and to bow the head forwards. The fluid passes up one 
nostril and down and out of the other, the elevated velum 
preventing, in this position, much of it enteiing the lower 
pharynx. 

Whilst coUunaria, sprays, and gargles, are often of themselves 
sufficient to effect a cure of the catarrhal condition, it more 
frequently happens that the practice of applying pigments to 
the nose and pharynx after, but in conjunction, with the use of 
the spray, &c., is attended with more satisfactory results. For 
this purpose a paint composed of menthol dissolved in parolein 
(10 to 20 per cent.) is now mucli used by specialists on account 
of its possessing marked astringent, antiseptic, and anresthetic 
properties. It is especially valuable as an application to the 
mouth of the Eustachian tube when the mucous membrane is 
much swollen. Among other useful pigments may be men- 
tioned glycerine of tannin, iodine, and glycerine of carbolic acid, 
chloride of zinc, the perchloride of iron, and nitrate of silver. 
I rarely use powders and ointments in naso-pharyngeal catarrh. 

CdiLstics are of service in those cases where the turbinated 
bodies of the nose and lymphoid tissues of the pharynx are 
actually hypertrophied and do not yield to astringent applica- 
tion in the form of sprays or pigments. Chromic acid and 
nitrate of silver are the most readily accessible for this purpose, 
though many surgeons employ the gal van o- cautery instead. 

Operative measures, which are occasionally required, include 
the excision of enlargements of the tonsils by the bistoury or 
guillotine, the abscission of a small portion of an elongated and 
thickened uvula by the scissors or galvano-cautery knife ; th^ 
removal of "adenoid growths'* by the finger-nail, curette, or 
post-nasal forceps ; the eradication of nasal polypi and polypoid 
hypertrophies projecting into the naso-pharynx by the snare; 
finally, if the ventilation of the Eustachian tube and tympanun^ 
is prevented by nasal stenosis due to osseous or ecchondro- 
matous outgrowths of the septum, these obstructions can be 
removed by a small saw. I have recently used a circular saw (KT 
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trephine worked by a surgical (dental) engine, after the manner 
I have been for so many years accustomed to operate for aural 
exostoses. Most of these operations can be performed under 
cocaine, but chloroform will often be required with children. 

This is, I admit, a comparatively long, but by no means 
exhaustive, list of the nasal and pharyngeal therapeutics which 
we have at our command, but I advise the non-adoption of 
operative measures, until milder applications have failed, nor 
can we expect fair results from naso-pharyngeal treatment, unless 
it is judiciously and assiduously combined with the simple and 
more essentially aural therapeutics previously detailed. Ke- 
member also, that the levator and tensor palati are the muscles 
which open the Eustachian tube; it is, therefore, of prime 
importance that such conditions as enlarged tonsils, an elongated 
and thickened uvula, or hypertrophy of the salpingo-pharyngeal 
fold (conditions which hamper the dilator action and render 
paretic the palate), should be particularly attended to. In 
children, especially mouth breathers, do not fail to make a 
digital examination of the naso-pharynx in order to ascertain 
the presence or not of post-nasal adenoid growths. 

I need scarcely insist on the value of such constitutional and 
other remedies as iron, cod-liver oil, arsenic, the iodides, and 
chloride of ammonium. 

As a word of warning, I here again enjoin great caution in 
prescribing quinine or salicin, for patients who suffer from 
deafness. I not infrequently see cases of labyrinthine deafness, 
which I suspect to be due to the too zealous employment of 
these drugs during some previous illness. 

Eustachian Obstruction. 

Accumulation of fluid in the tympanum is frequently met 
with, but is less common in adults than in children. Cold and 
damp, by causing hypersemia, swelling of the tissues, and in- 
creased secretion, and thereby closing the Eustachian tubes, are 
especially liable to produce it 

Von Troltsch gives an excellent description of the effects of 
long closure of the Eustachian tubes, and the accompanying 

H 2 
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condition of wh^t he terms " moist catarrh." He i^emarks that 
should the closure of the tube continue long, it necessarily 
exerts an injurious influence on the deeper- seated structures of 
the ear. As the air confined in the tympanum becomes 
gradually absorbed, atmospheric pressure acts upon the outer 
surface only, of the membrane, which thus becomes unnaturally 
forced inwai-ds, and with it also the chain of ossicula, and 
especially the foot of the stapes. In consequence of the 
abnormally increased pressure upon the membrana tympani, the 
ossicula, and the contents of the labyrinth, changes are neces- 
sarily produced in their structure and equilibrium, which may 
remain even if the normal communication between the ear and 
the pharynx is again restored. The membrana tympani appears 
unnaturally concave, deeply sunk in, or, more correctly, forced 
in. In many cases, though not altered in colour, it looks as if 
it were thinned or atrophied, and the long process of the incus, 
which may be almost in contact with the membrane, behind and 
parallel to the handle of the malleus, is plainly visible through 
it. If a marginal thickening of the mucous coat of the mem- 
brana tympani has taken place in tlie earlier stages, the centre 
and periphery differ extremely from each other in colour and 
curvature. Whilst a wide marginal zone of denser tissue and 
whitish- grey appearance remains in its normal plane, the trans- 
lucent, thin, greyish-red centre, bounded externally by a sharp 
line, projects, funnel-like, inwards.* 

Some patients with simple obstruction of the Eustachian 
tubes, when treated at once, recover alter even one application 
of the bag. The following case is a good example : — - 

Dr. P. came up from the country to see me for deafness 
during three weeks in both ears. My watch was inaudible in 
contact with either ear. The bacj caused a ** tremendous ex- 
plosion," after which he could hear as well as ever. An 
astrmgent application for the throat was prescribed, and the 
deafness did not return. He had previously consulted Toynbee 
and Hinton for the same affection, with a similar result. 



* Dr. von Tr5lt9ch, Disecuet of the Ear, translated by J. Hinton, 
M.RC.S., p. 5U 
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The Air Douche. 

I have already, in speaking of aural catarrh, sufficiently 
described Politzer's method of inflation, and I have also given 
an account of the Valsalvan and Toynbee naethods. 

In 1876 a valuable paper by Professor Griiberwas published,* 
" On a New Method of making Pervious the Eustachian Tube 
and of Inflating the Tympanum." 

The details of the method are as follows :— 

The operator stands or sits at his convenience face to face 
with the patient. The end of the nozzle-piece of a rubber bag, 
which the operator grasps in one hand, is introduced for about 
half an inch into the inferior nasal meatus o£ the patient ; the 
operator at once hermetically closes the nostrils upon it with 
the fore and middle finger of his other hand, and, while the 
patient at the word of command pronounces one of the syllables 
Itack, heck, hick, hock, httck, hook, the bag is squeezed. There- 
upon, air passes with distinctly perceptible noise through the 
tube into the cavity of the tympanum. "Hie, hac, hoc" is 
sometimes easier, as one knows from the pace when the last 
word is going to be spoken. It answers, however, better with 
educated patients than with those who are unaccustomed to 
make use of the aspirate letter " h." 

When, in chronic aural catarrh, air is forced through the 
Eustachian tube and tympanum, and impinges on the tympanic 
membrane, a peculiar " thud " is to be heard, by means of tlie 
india-rubber tube known formerly as the otoscope, but now, 
more correctly, as the diagnostic or auscultation tube. 




Fio. 49. — Diagnodiic or Auscultation Tube. 

♦ In the AfeduxU Times and Oaeette, January 1, 1876, by Profeasor 
JoMph GrUber, M.D., Aural Surgeon to the Imperial General Hospital of 
Vienna. See alw an interesting paper on the '' Vocal Method of Inflating 
the Tympanum," by H. H. Glutton, F.RC.S., St, Thomcu^s Hospital 
Hepiurts^ 1877, voL 8. 
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This instrument is usually made of black india-rubber, and 
about twenty-four to thirty- six inches long; for use, one end of 
it should rest in the surgeon's ear, the other in the ear to be 
examined. 

^^ If fluid is present in the tympanum, a gurg- 

X^ ling sound is heard through the tube by the 

i practised ear, but if the membrane is perforated 

f a remarkable whistling noise. 

I now come to the consideration of those 
cases, where, to overcome an obstruction in the 
Eustachian tubes, whether this arise from tlie 
severity of the catarrh, or other cause, the 
Eustachian catheter must be employed. The 
passing of this instrument is a very important 
operation, and yet the ability to perform it is a 
rare acquisition. 

How TO Pass the Eustachian Catheteb. 

The patient should be placed, facing the 
light, in a chair with a high back, serving as a 
firm head-rest. For young children the use 
of the Eustachian catheter should be avoided, 
being unnecessary, very difficult, and, more- 
over, on account of their restlessness, danger- 
ous. I very rarely employ it for any patient 
under fifteen years of age. 

By far the easiest and best manner of pass- 
ing this instrument is, I believe, that first sug- 
gested by Dr, Ii)wenl)erg. He recommended 
that, after reaching the pharynx, it should be 
turned inwanls (instead of outwards) till it 
became hooked behind the vomer, and, as it 
could then be withdrawn no further, it should 
be turned completely round at right angles, its 
point being tlnis brought exactly into the 
mouth of the Eustachian tube. 
^'^ol^'. If the instrument, after reaching, the pha^. 
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mx, is withdrawn in the ordinary position, viz., with tlie 
■ point tnrned outwards, until the ori&ce of the Eustachian tube 
In found, great difficulty is frequently experienced. The instru- 
^meul is withdrawn either not far enough or too far, or perhaps 

I point i3 iusert.<Hl into the foasa situated behind the Eusta- 
Vjebian Lube. 



U.-i, 




Fio. 51.— Tlic Emtnclifan Catheli 



It should l>e remembered also that in catlieter cases the 
K.IDUCOU3 membrane is nearly always tn a delicate state, and often 
■iU|;liIy sensitive, so that constantly moving the iiiBtrument 
Etnckwards aud forwards, adds considei'ably to the patient's dis- 
K'Comfort, and may cause injurious effects. 

Warm the catheter in hot water, depress the patient's liji, 
l«itd introduce tlio catheter into the infeiior meatus of the nose; 
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pass it along the floor of the nares until it reaches the posterior 
wall of the phaiynx, taking care to keep it at right anj^les with 
the plane of the face ; withdraw it until tue septum nasi ia felt ; 
Uieii rotate it wiUi the point downwards to the opposite aide, 
tJiat is, turn it outwards and a little upwaitls (as shown by the 
position of the ring at the other end of the catheter), and it 
will l>e found to have entered the mouth of the Eustachian 
tube. 

In this manner, which I am confident is by far the best, I 
have passed the Eustachian catheter thousands of limes with 
the greatest ease. I have thus taught students in the out- 
patient department of St. Mary's Hospital readily enough, 
whereas the ordinary mode always presents difficulties to them. 

A catheter with a double curve, as first suggested by Dr. H. 
D. Noyes, is at times useful, as it can be introduced into the i 
Eustachian tube from the opposite nostril. 
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The employment of the Eustachian catheter is occasionally 
attended with disagretiable symptoms, such as pain, epistaxis, 
nervous cough, sneezing, and irritation of the pharynx, wliich, 
however, are generally soon relieved. If the catheter be passed 
skilfully, more serious results are almost impossible. 

A syringe with a nozzle that fits into the larger end of the 
catheter is the instrument usually recommended for injection of 
fluids, &c., after the catheter lias been passed. The surgeon, 
standing in front of the patient, holds the catheter with his left 
hand, and compresses the air-bag with his right. But as every 
time the bag is compressed the catheter is liable to be dislodged, 
its point may cause very considerable pain to the neighbouring 
tender mucous membrane. Again, if the left hand by any 
chance lets go the bag, the catheter will be forced very un- 
pleasantly upwards. Such accidents are impossible by the 
method I am about to describe. 

The surgeon stands on the riglit side of the patient, and has 
the air-bag (with a long india-rubber tube, the end of which fits 
the catheter) hanging by a loop from a button of his coat, as 
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first, I l)elieve, suggested by the late Dr. Peter Allen. Having 
passed the catheter, he holds it firmly in position by the left 
finger and thumb against the nose. When now the end of the 
tube is inserted into the catheter, the latter is not liable to be 
tilted upwards, nor is the surgeon's hand, or the weight of the 
bag felt by the patient in the slightest degree. 

We have thus, as it were, three hands, for the bag being con- 
stantly supported in the required position, the right hand is 
free to take up any fluid for injection, &c. 

Having described what I consider the best means of passing 
the Eustachian catheter, I shall next consider the various forms 
of chronic aural catarrh where its employment is desirable. 
When we meet with patients whose hearing varies from time to 
time, we may be almost certain that the Eustachian tubes aie 
in fault, and not the tympanum. The congestion of the mucous 
membrane of the tubes being increased (as especially in damp 
weather), extra secretion is poured out, and its opposed surfaces 
meet, excluding the air. 

J. F., a painter, set. 40, for a great many years a patient of 
Toynbee and Allen's at St. Mary's, and latterly under my care, 
has variable hearing, and suddenly, every six months or so, 
grows very deaf, and comes to the hospital to get relief by the 
catheter. The Politzer bag makes not the slightest impression 
on him, but directly the catheter is passed and the air-douche 
used, he says there is the sound of " a bang," and his hearing 
comes back. A strong astringent application for the throat 
(argenti nitratis gr. x ad ^i) suffices to make him almost well 
again. He is able with comparative ease to keep the tubes 
open for some months by Valsalva's process, until damp or foggy 
weather again causes their total obstruction. 

In such cases there is always great concavity of the tympanic 
membranes, the central part especially being sunken inwards ; 
in the upper portion, the short process of the malleus shows out 
like a pin's head. 

I could repeat numerous cases of the same kind, where the 
greatest benefit has been derived from the general use of the 
air-douche through the catheter. 
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The Eustachian Bougie. 

When the air-douche applied by means of the catheter fails 
to relieve the tubal obstruction, some real improvement is some- 
times obtained by passing whalebone or gum elastic bougies up 
the tube for about three quarters of an inch. The catheter, 
loaded with a non-protruding bougie, is inserted in the usual 
way, and the bougie which is graduated at the butt end is then 
gently insinuated up the tube in a direction upwards, outwards, 
^nd backwards. The tubal end of the bougie should be olive- 
shaped so that it may not cause damage. The procedure is 
nearly always more or less painful, and in unskilled hands is 
positively dangeroua I, however, can recall a few cases in 
which persistent bougieing was well boine, and gave undoubted 
relief. 

Electrical Treatment. 

The application of the faradic current to the muscles of the 
tube by means of a catheter-shaped electrode applied to the 
tubal orifice has been frequently recommended and practised. 
Whilst excellent results sometimes follow in cases of paretic 
palate from catarrhal and other causes, this procedure is frequently 
disappointing, and in catarrhal paresis is usually unnecessary, 
because surgical removal of rhino-pharyngeal obstruction, 
together with topical applications applied vigorously with a 
brush, generally results in the return of tone to the tubal 
dilators. 

M. Merci^ communicated to the French Academy of Medicine 
{Gaz. des HopitauXy March 13, 1884, page 224) a method of 
applying electrolysis to constrictions of the Eustachian tube. 
It consists of the introduction through a vulcanite Eustachian 
catheter of a metallic bougie constituted of fine silver threads 
doubled upon themselves, to render them harmless to the sol't 
tissues. The bougie, having been introduced into the catheter 
as far as the bend, is marked at its opposite extremity at a point 
35 mm. from the mouth of the catheter. The sound being in 
place, the thread bougie is gently passed, and as soon as it is 
found to penetrate with difiBpulty, or to abut upon the stricture, 
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it is left in sUu, and an olive-shaped silver electrode is inserted 
into the external auditory meatus and arrested in close proximity 
to the tympanum. A feeble current (two or three of Ehardin's 
elements) is then passed, by connecting the olivary electrode 
with the positive, and the free extremity of the thread bougie 
with the negative pole. The operation should not exceed two 
minutes. After the electrolysis, the bougie is said to slip in 
easily. 

Recently Dr. Stevenson and Mr. Cumberl)atch have made a 
joint communication on the same subject, and claim good results 
in suitable cases for this mode of relieving stricture. It is well 
to bear in mind the untoward results which have occasionally 
been observed from identical procedures in the prostatic urethra, 

Naso-pharyngeal Adenoid Hypeutrophiks. 

By far the most important morbid condition of the rhino- 
pharyngeal tract which has an etiological relation to middle ear 




Fid. 64. — ITaao-phsrjiiRml hjpertrsphiei u seen with the aid of the Urgrit 
■iie poat-rhinil mirror, and White's lelf-ratainiiig palmte hook. 

1. Adenoid OTergrowth of the pharyngeal tonril. 

2. Boeenmilller'i fona. 

3. EuitafhUn ciuhioa with the orifice of the tube iminedi>telj below. 

4. Levator fold. 

b. Moriform hypertrophy of the inferior lurbiiMted body. 
R. Right middle turbinsl. 

7. Septum, with thickened mueo**. 

8. Tjeft middle turblnal. 

(Drawn from life from an out-patient, at 8t. Hary'a Hoapilal, at. SO, bv 
Dr. Hill.) 
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iliscane ia that of hypertrophy of the " pharyngeal tonsil" Thia 
name was given by Luschka to the aj^yregated mass of adenoid 
or lymphoid tissue situated at tlie vault of the pharynx. The 
term " naso-pharyngeal tonsil " is, however, a more exact, and 
therefore moi'e appropriate, one. See Fig. 54. 

The word " tonsil " waa formerly used in a restricted sense, 
and applied oidy to the two large oval bodies exhibiting ciypts 
aad lymphoid follicles, which are situated on eacli side of the 
fauces, between the pillars. It is now known that a ver)- large 
amount of lymphoid tissue, containing distinct lymphoid follicles 
or capsules, is scattered over tlie rhino-pharyngeal nmcous ti-act ; 
in an ordinary yranular pharynx, these follicles are hyper- 
trophies], and therefore demonstrable to the naked eye. 
Luschka's tonsil is a very constant mammalian structure ; it is 
usually present in all young persons, but lends to atrophy, and 
can only exceptionally be demonstrated after the period of full 
growth and development. In the sheep and ox it is nonually 
of large size, and appears as a convoluted median body, prolong- 
ing the median partition of the nares backwards to the posterior 
wall of the upper pharynx. The normal pharyngeal tonsil, 
being a median structure, in no way approaches or interferes 
with the patency of the Eustachian oriiices, and it is only iu 
very marked hyperti-ophy, that the tonsil actually touches the 
tube ; in spite of ibis, liowever, i^uite modeiate enlargement of 
the gland often leads to marked deafness, and in these cases it 
is often found that the deKnite aggregation of lymphoid follicles 
situated at the mouths of the tubes — the tubal tonsils — are also 
enlarged, 

Meyer, of Copenhagen, was the first to point out, in 1868, 
that lymphoid hypertrophies in the naso-pharynx were asso- 
ciated with deafness in children. These hypertrophies were 
almost simultaneously described by Sir Andrew Clark, Loewen- 
ber;g, Voltolini, and others ; but Meyer was the first clearly to 
pfjint out that these " growths " in the naso-pharynx, called by 
him " post-nasal adenoid vegetations," were a very frequent cause 
of the aural troubles of children. It is remarkable that so 
prevalent a complaint escaped the notice of Wilde, Toynbee. 
and Hinton, but it must be remembered that all these aurists 
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recogmied the connection between deafness and enlargement of 
the fancial tonsils, and the good etTects of tonsi'lotomy in these 
cases was often remarkable ; the real reason for this improve- 
ment is now evident, for it has \teen pointe<i out by Hill, that 
tlie Ivmphatics of the pharyngeal and tubal tonsils communicate 
with those of the faucial tonsils ; hence a cutting operation on 
the latter, would greatly relieve lymphatic congestion and stasis 
ill the former ; and so lead to decrease, in size, in the amount of 
muco-serous secretion poured out, and in the tubal obstruction 
aggravated by the hampering of the tubal muscles in the palate. 
I liave frequently seen enlargement of Luschka's tonsil diminish, 
after tonsilotomy of the faucial glands ; and in the same way, 
stenotic turgescence of the nasal mucous membrane, frequently 
subsMes in children, after removal of naso-pharyngeal growths, 
without any intra-nasal treatment whatever. 

There has been a good deal of discussion as to how adenoid 
growths lead to deafness. There can be no doubt that, in some 
instances, portions of the h}T)ertrophied gland actually approxi- 
mate to, and block the Eustachian orifice. Such extreme cases 
of hypertrophy are only occasionally met with. In the more 
usual form, the growths only come down to the level of the 
upper margin of the tubes, and in these instances, the secretion 
from the hypertrophied gland is much increased, and the neigh- 
bouring mucous membrane becomes sodden and swollen from 
lymphatic obstruction ; in this way, the Eustachian lining and 
the soft palate, become involved in the chronic catarrhal process. 
It is a point of common observation in my practice, that merely 
examining the naso-pharynx with the finger in such a way as 
to cause only slight injury to the enlarged tonsil will ofien 
result in marked improvement in a child's hearing power. This 
improvement rarely lasts more than a few weeks, and permanent 
benefit can only be attained by the adoption of a more radical 
operation to be presently described, but it indicates that slight 
naso-pharyngeal curetting is of service, on account of the relief 
the scarifying process affords to the venous and lymphatic con- 
gestion in the neighbourhood of the Eustachian orifice. 

In spite of the amount which has been written about adenoid 
hypertrophies of this region in recent years, there is still a good 
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■^eal of II n certainly ua to the etiological factors concerned iu their 
production. Loewnnberg teaches tliat these oveigrowllis are 
moat jirevalent in young iudiviiluals of ti '" lyinjihatic tempera- 
ment," and others lean to the view that they are evidence of the 
existence of the strumous diathesis. A certain number of 
sufferers are certainly strumous, exhibiting, besides post-nasal 
growths, hypertrophied faucial tonsils, enlarged glands, &c., but 
children w-ith these growths, whetlier the oRsprinR of the rich or 
of the poor, often appear strikingly healthy in other respects. 
My own, now vf;ry large, experience of naso- pharyngeal hyi)er- 
trophies would lead me to believe that heredity, temperament, 
and diathesis are only in a small number of ca.'ses. apparent 
factors in their causation. Atmospheric conditions and insani- 
tary surronndings are, I think, much commoner predisponents. 

It may be that the adenoid overgrowth is due to imtation 
caused by micro-organisms, and so falls into the same category 
with granular eyelids, many cutaneous waits, gonorrhoial warts 
of the genitals, and various similar conditions. 

Some patients exhibit a concomilaut want of correlation of 
growth, between the various ports of the osteo-cartilaginous frame- 
work of the noae and palate; presenting a small post-nasal space, 
narrow choance, and a high arched palate, but it is difficult to 
decide whether the association is casual or causal. 

The physiognomy of children auflmng from adenoid growths 
is quite characteristic ; the mouth is in most cases open, 
showing irregular, misshapen, or decayed teeth; tJie expression 
is Rtupid, not only on account of tlie ojjeu mouth, but because 
of the collapsed and dimpled alfe, and the enlarged, and some- 
times pufly, bridge of the nose : in thti region, and on the fore- 
head, large and full veins are sometimes very conspicuous ; in 
Addition, the inner canthi are often drawn down, the lines of the 
cheeks olJiterated, and the upper lip drawn up and everted. 
These children not only look stupid but in reality are very 
backward, andeviace marked inattention at school. As Guye 
has pointed out, these symptoms, together with headache, are 
D'll altogether accounted for by reason of the dulness of hear- 
ing, and Guye and Hill are probably correct in insisting that 
adenoid gi-owths and enlarged tonsils lead to intra-cranial lymph- 
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Stasis and congestion ; certain it is that headache, and aprosacia^ 
or inability to fix the attention, often disappear immediately 
after removal of pharjugeal lymphoid hypertrophies. In 
addition to impairment of the functions of audition and cerebra- 
tion, obstructions in the nose and pharynx naturally exert an 
important influence on voice production and respiration. The 
breathing is heavy and audible during the day, snoring at night, 
and the mouth and throat are nearly always very dry on 
waking in the morning. Some children wake np from sleep 
fighting for their breath, and in infants, spasmodic croup fre- 
quently results, either reflexly, or from drying of the laryngeal 
mucous lining. Whilst buccal respiration continues, it leads to 
increasing enlargement and hardening of the tonsils, and sooner 
or later respiration is so impeded, that the lungs fail to expand 
properly, and chest deformity, and anaemia result. On account 
of the paretic condition of the palate and the blocked post-nasal 
space, the voice loses its resonance and becomes muffled and 
altered in tone ; this is well exemplified in the pronunciation of 
words spelt with the letters " m " and " n," which become per- 
verted to sound as if spelt with the letters "b" and '*d" re- 
spectively; the same often occurs in an ordinary cold in the 
head. Stammering and stuttering are said to be more preva* 
lent in children with nasal and pharyngeal obstruction. 

In persons, with growths, who are above puberty, the voice in 
singing and public speaking or reading, in addition to exhibiting 
want of quality and tone, rapidly succumbs to fatigue, tha 
singing voice altogether failing in the production of head notes. 

Objectively hypertrophy of the pharyngeal tonsil is met with 
in two forms. When overgrowth of the gland commences in 
very tender years, as is usually the case, the hypertrophy is 
irregular, and the lymphoid enlargements appear as stalactoid 
vegetations hanging from the roof of the pharynx: they are 
sometimes pyramidal, but frequently pyriform or globular, in 
shape, as seen by posterior rhinoscopic examination. On digital 
palpation, the sensation has been aptly described, as feeling like 
touching a soft bag of worms ; tliis is especially the case when 
the post-nasal space is quite filled with the vegetations. In 
making such an examination, the patient's head covered by a 



CATARltHAL INFLAMMATION. 177 

towel should be held in the " chaneeiy " positirm, and the finger 
should he protected hy means of an india-mbhev or leather guard, 
or by a i»io;e of liut, in the neighbourhood of the jtroxinial 
}ihalanx and metacarpo-phalangeal joint, as a protection from the 
patient's teeth ; the tiiiger is gently passed to the back of the 
pharynx, where its passage upwards will be barred by tbe con- 
tracted soft palate, hut with a little gentle pressure tliis can he 
overcome. Beginners often fail to pass the finger sutticiently 
far down the throat to get to the lower border of the palate, and 
not only fail to reach the naso-pharynx, but often actually 
wound the velum, "Wiien the finger has passed behind the . 
palate, it should Imj bent forward.and the bony and cartilaginous 
landmarks sought for ; if this is not done, an error of diagnosis 
may ai-ise ft'om the finger not pacing far enough up into the 
naao-pharj"nx when it is pressed against the ^wsterior wall hy 
the velum, and an impression is gained that the post-nasal space 
is small and entirely blocked; such a mistake cannot arise if 
the finger is made gently to impinge against the Eustachian 
cushions ; Kosenmiiller's fossse lie behind them ; further forward 
■will be felt in the middle line, the nasal septum and posterior 
narial openings; tlie naso-phaiyngeal vault can he explored 
in all directions from tbese landmarks, and polypi and lymphoid 
hypertrophies, if present, localized as regards tlieir attachments. 

It is always well at the same time to search for nioriform 
tumours springing from the posterior extremities of the inferior 
turbinals. Tliey may exist with or witliout " udenoius," and in 
tbe former case, if overlooked, serve to explain the occasional 
failure of a scraping operation. They are best removed by 
Jar vis' snare. 

In even a most careful digital examination, the finger is often 
stained with blood, from wounding tbe soft vegetations ; and 
this sweeping away of growths, or of mucus, from the Eustachian 
orifices, often temporarily relieves the deafness. 

When naso-pharyngeal hypertrophy commences later iu child- 
life, from eight or ten years of age up to puberty, or even up to 
the twentieth year, the overgrowth is of a more regular character ; 
a large, firm, cushion-like mass being felt, in place of the stal- 
actoid vegetations, which bleeds oidy after forcible scariticaiion. 
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Tliis form of bvpertrophy is oft«n associated with chronic 
poat-naaal, Eustachian, and tympanic catanh, and the resulting 
deafness is not nearly so curable as that associated with the 
softer adenoid vegetations. Moreover, whilst in younR children 
and ill cases of softer growths, the naso-pharynx is with difficulty 
examined by poelerior rhinfiscopy, even with the aid of cocaine 
and the palate hook, in patients above puberty it is often effected 
with comparative ease, and this is especially bo in cases with the 
cusliion-like hypertrophy. The infonnation gained by the post- 
rhinoscopic mirror is, however, not superior to that obtained by 
a thorough digital examination, but the discomfort of the latter 
proceeding is considerable. 

Children with naflo-pharyngeal deafness are nearly always 
immediately, though temporarily, beneBted by tympanic infla- 
tion, according to Politzer's method, and by anticntarrhal and 
astringent treatment to the upjier pharynx ; menthol applied as 
a pnint being often veiy successfuL Such improvement under 
simple medication emibles us to assure the friends that there 
is reason to antiL'ijiate greater benefit on removal of the liypei^ 
trophies by operation. 




FlO. l)5-~Po«t- nasal Funvpa (i nnt. the). 



FiQ. 6(!.-Gott8ldn'. Po8t-nu»nl Curette (J n.t. «ze). 
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Giiye, of Amstercliini, was the first to point out that the post- 
nasal space can usually be cleared of groivtha by mi'ana of the 
finger nail. The advantages of tliis method over operating with 
forceps, curettes, or snares are, that one can feel exactly whem 
the growths are that require removal, and tliat the Eustachian 
orifice is unlikely to be wounded, as sometimes happens when 
forceps or curettes are blindly and clumsily used. These latt«r 
instruments are safe enough in the hands of an expert, but it is 
well to remember that novices have not only wounded the 
Eustachian cushion causing acute otitis, but the posterior boi'der 
of the septum has been seized and injured, the whole of the 
naso-pharyngeal mucous membrane stripped from the bone, and 
pieces removed from the uvula or other part of the soft palate. 
Even the operation of curetting with the finger nail must not be 
undertaken lightly under tlie idea that it is quite a simple 
matter, for I know of cases in which the Eustacliian orifice and 
the palate have been wounded by rough manipulation coupled 
with ignorance of the topographical anatomy of the upper 
pharynx. Acute otitis rarely follows on post-nasal surgery if 
the operation has been carefully performed, and so-called re- 
currence is very frequently due to want of thoroughness of 
removal 

This brings me to the question of anipsthetica ; there is 
no doubt the procedure being a painful and to bystanders 
even a brutal one, that it is much more likely to be hurried, 
and, therefore, less thorough, if no general autesthetio be em- 
ployed. Local aniBslhesia from cocaine is almost useless; I, 
therefore, when practicable, operate with the child well under 
ether or cldorofomi. There is usually more liaemorrhage with 
the safer ansesthetic, ether, and therefore more likeliliood of bloo<l 
entering the lungs. On the ground of absolute safety, some 
practitioners are content with nitrous oxide anesthesia, but this 
is of such short duration that the operation ia necessarily hurried, 
and, therefore, can only be employed by those who are frequently 
performing naso-pharyngeal operations. Moi-eovei^, there ia 
scarcely time to remove the taucial tonsils as well, when these 
are hypertrophied. 

The position of the patient is a matter of some imiMirtance, 

N 2 



1 



180 SUB- ACUTE AXD CHRONIC CATABBHAL INFLAMMATION. 

Lecause, if the head is allowed to hang over the operating tahle 
or couch, so that the nasal choanse are on a lower level than the 
pharynx, blood >vill run out through the uose, instead of passing 
in the direction of the air-passages, an element of danger in all 
throat operations. 

I believe no good purpose would be served by endeavouring 
to describe the various oi>erations for the removal of " adenoids " 
by the real or ])y the artificial nail, by curettes, or by forceps. 
Notliing short of a practical clinical demonstration is of the 
least practical use, and my teaching experience has convinced 
me tint the (advs crndUus necessarj' for even a satisfactory 
digital scarification is by no means easily acquired. 

When the growths have been thoroughly removed, little after- 
treatment is necessary. Bleeding, which may be profuse, 
generally ceases in a few minutes, almost certainly, if ice-cold 
water, or water at a temperature of about 115® F., l)e applied to 
the bleeding surface, by means of a syringe through the nose, or 
better still, by means of a post-nasal coarse spray apparatus ; the 
pressure must not be great, or fluid may pass up the Eustachian 
tube into the tympanum and cause otitis media. Spraying 
through the nose with a 5 or 10 per cent, solution of cocaine or 
with a 4 per cent, solution of antipyrin will usually check the 
bleeding if it is excessive, and does not yield to hot or cold 
water. Swabbing the naso-pharynx with cotton wool saturated 
with styptic colloid, whilst the patient is under the anaesthetic, 
is useful. Powders of iodoform, iodol, or sozoiodol, insufflated 
through the anterior nares or through the mouth, are useful in the 
after-treatment, when the patient is resident in an insanitary 
dwelling. Fine sprays of antiseptic fluid are harmless, but 
douches and coarse sprays often lead to acute suppurative 
catarrh of the tympanum. Most of my cases do perfectly well 
without any local after-treatment whatever. 
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Chapter IX. 

CHRONIC NON-SUPPURATIVE INFLAMMATION OF 

THE MIDDLE EAE {corUinued). 

The more chronic form of aural catarrh, divided into ordinary 
catarrhal and proliferoup, may be preceded by an acute attack, 
but more frequently comes on without any warning. It begins, 
as a rule, with slight deafness and with noises in the ear. Tho 
patient can generally fix with accuracy the date and cause of its 
origin, but in some instances it comes on so insidiously that its 
advent is not noted. The deafness and tinnitus aurium gradu- 
ally increase, and a sense of fulness in the ears and throat is 
complained of. The state of the weather has a marked influence 
on the disease: cold and damp inci^ase the deafness; and a 
sudden change in the atmosphere occasionally causes consider- 
able pain. 

I have above spoken of the use of the Politzer bag, and of the 
application of the air-douche through the Eustachian catheter : 
in the diseases of which I am about to treat more powerful 
remedies are necessary. 

Some late writers on this subject deprecate the injection of 
fluids into the tympanum, ascribing any benefit resulting there- 
from to stimulation of the mucous lining of the Eustachian 
tube ; and doubtless this is often of material assistance to the 
patient. I am convinced, however, that the injection of appro- 
priately selected warm fluids not only renders the Eustachian 
tube pervious, but frequently prevents the accumulation of 
inspissated mucus in the tympanum. 

Again, some even contend that the fluids injected do not 
enter the tympanum at alL To prove this notion fallacious it 
is only necessary to blow air and afterwards fluid through the 
Eustachian catheter; the patient will then without hesitation 
testify how totally different is the effect produced in the ear by 
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the one and the other ; the diagnostic tube, moreover, affords the 
operator satisfactory evidence on this point. 

Von Troltsch remarks : — " In moist swelling, and where 
increased secretion of the mucous membrane is present, vapours 
of chloride of ammonium are most useful, best evolved in a 
nascent state ; whilst in a dry and thickened condition of parts, 
tepid or warm water vapours, alone or with iodine, introduced 
with a certain degree of pressure into the tympanum, most 
8i>eedily promote reabsorption." Injections of astringent or 
slightly stimulating fluids (solutions of zinc, iodine, &c.) often 
produce the same effect, and are preferable in the case of a 
narrow Eustachian tube, or where too much irritation of the 
nasal mucous membrane would be produced by wann vapours. 

According to Politzer, if, after repeated employment of the 
air-douche, there is little or no increase in the hearing distance, 
we may infer that the deafness is caused by the sequelae of the 
catarrhal affection, viz., thickening of the mucous membrane 
and of the coverings of the ossicula, the mobility of which is 
diminished ; in these cases we can expect improvement only 
from the use of moderately stinmlating injections besides the 
air-douche. In a fair proportion of such cases which, during 
several years, have come before me, I have conferred great 
benefit by the often-repeated injection of a solution of iodide of 
potassium (gr. x ad 3J)- Two grains to the ounce is the strength 
usually recommended. 

In recent cases the recovery under this mode of treatment is 
sometimes strikingly rapid, and the improvement in the hearing 
distance may be counted by feet instead of inches ; and to very 
deaf people even one inch gained is a very considerable advan- 
tage. 

As causes of congestion and ankylosis of the joints of the 
ossicula auditus, Ladreit de Lacharriere* distinguishes, inde- 
l)endent of catarrh, three diatheses — the arthritic (evidenced in 
rheumatism, gout, and also migraine), the herpetic, and the 
syphilitic. Sevei-al times he has observed the manifestation of 
an affection of the ossicles to coincide with the disappearance of 

* Annales des Malad. de rOreUle, du Larynx^ dx., July, 1881, abstracted 
by Dr. £. Cresswell Baber in Mtd, Recard,'lhc 15, 188K 



OF THE MIDDLE EA.ll. 



18S 



thenmatism of the shoulder aud neck, and vice vcrsd. In 
syphilia he fioda that, the lesions ate late, and not characteristic. 
Whatever the specinl treatment adopt€d for any given case, hti 
recommends in addition the inflation of the middlo ear with air 
containing iodine vapour, and tlie use of iodide of potassium, 
administered internally in quantities of half a gramme <.laily, also 
in ointment as an application for tlie mastoid processes, and in 
solulion for instillation into the meatus at night-time. 

In some cases of a thickened condition of parts, the injection 
of a weak solution of iodine, sulphate of copper, liquor potassx, 
nitrate of silver, or chloral hydrate is of great service. 

Of course it ia of the utmost importance to select exactly the 
I'ewedics iudicuted hy the condition of the memhrana tympaui 
and by Die sounds heard tlirou^h the diagnostic tube. 

An a rule steam-inhalation is of use only in the dry forms of 
chronic nou-suppurative catarrh, in which the vapour of ol. pini 
sylvestris, among other remedies, has a very beneficial effect. 

Wliat, then, is the appearance of the memhrana tympani ? 
Owing to changes in its inuer or mucous layer, and to the 
presence of inspissated mucus in the tympanum, alterations in 
its colour take place ; it usually also loses its ti'ansparency and 
appears dull. There is a caitilaginous structure, appearing as a 
jeliow spot, at the end of the manubrium of the malleus, which 
IS legarded by Trautmauu as epiphysial in character. His ob- 
servations go lo show that this, hy thickening of the drum-head, 
is sooner hidden from view than the edge of the malleus ; that 
opacities with thickening of the same, change its colour ; and 
that its maintenance in one position duiing changes of atmo- 
spheric iiressuiij in the meatus, implies either ankylosis or 
adiiesion of the malleus to the inner wall oE the tympanum. In 
many cases where the deafness is considerable, the memiirane 
appears perfectly normal in colour, but on close inspection is 
found to sink inwards, in consequence either of adhesions 
within the tympanum, or, according to Weber-Liel, of contrac- 
tion of the tensor lympanL To diagnose adhesion a»x;urately, it 
is necessary to use Siegle's pneumatic speculum, hy means ol' 
which the membrane, where adherent, is seen to be tightly 
fastened back, whilst the unattached portions arc drawn forwards. 
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Dr. Woakes has introduced, for the purpose of drawing 
outwards the collapsed membrane, and detaching it from any 
adhesions, a powerful modification of Siegle's pneumatic 
tractor. He says : " When, as occasionally happens, the ad- 
hesion is so firm that the membrane is torn in the act of separii- 
tion, when the instrument is used, the rupture takes the form of 
a slit-like rent, as though cut with a knife."* In several 
instances, he relates, improvement of hearing took place, and 
noises and giddiness diminished, as a result of its use. 

One remarkable appearance, not infrequently met with, 
which I have endeavoured to represent in the coloured pla^^e, 
is caused by calcareous deposits within the fibrous layer. It 
is said to be due to a suppurative process, which may or may 
not termin.ite in deafness. It is often present in individuals 
of the arthritic diathesis. 

The influence of heredity is very markedly shown in the case 
of chronic aural catarrh. 

From patients who are the subjects of its later stages an 
odour approaching that of saliva, and probably due to some 
abnormal condition of the glandular structures of the buccal 
and naso-pharyngeal cavities, has been observed to emanate.f 

It is well to bear in mind that a concaAity is never produced 
without some accompanying loss of hearing. 

Sergeant F.,' (et 42, in the Army Hospital Corps, sent to me 
from Netley, on Novenil>er 14, 1876, by Surgeon-Major 
Porter, when stationed at Halifax in the winter of 1868 liatl 
suffereti very much from the intense cold. His hearing havin-L;; 
become impaired, he was removed thence. He hail remained 
more or less deaf ever sinca When he came to the hospitiil 
I found he could hear the watch one inch from the right, and 
two inches from the left ear. Tlie Eustachian tulies were 
narrowed, and the tympanic membranes considerably thickenetl 
and indrawn, and the mucous membrane was hypertrophied. I 
prescribed three grains of iodide of potassium three times a day, 
and injections of a warm solution of the same drug (ten grain r^ 
to the ounce of water) every morning. On December 8th he 

♦ See Lamxt^ September 28, 187B. 

t C. H. Burnett, M.D., A Titatm im the Ear^ p. 387. 
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returned to Netlfiy, hearin<{ fairly well again. Some tlays 
before he left the hospital he went to church, and (for the firat 
time for seven years) heard the sermon. At the theatre also 
nothing escaped him, for his hearing distance for the watch had 
increased two feet on one side and three feet on the other. 
This case, a very favoiirable one for treatment, shows what good 
results are occasionally to be gained, by repeated injection of 
suitable fluids," when the membrana tympani is thickened. 

I ha\'e rarely failed to confer great benefit by constitutional 
treatment, and especially in strumous patients, to whom the use 
of iodide of potassium and perchloride of mercury is invaluable. 
In most cases, the application of menthol dissolved in oil or of 
nitrate of silver solution (by means of a bent brush) to the 
faucial orifice of the Eustachian tube is of service. It is sometimes 
diiTicult to inject fluids into the tympanum ; Politzer lias there- 
fore recently introd need the tympanic tube.an elastic instrument 
which can be passed into it through the Eustachian cathettr. 
Weber-Liel also recommends the passing of such an instrument 
in cases of chronic thickening of the mucous niemhrane, and 
where lluid secretions requii'e to be sucked out. It is said, 
moreover, to be of value in chronic suppurative inflammation of 
the middle ear with perforation, for the removal of matter from 
the tympanic cavity, for wl:ich purpose the use of warm water 
alone is advocated. 

Modifications in the structure and functions of tlie tympanic 
apparatus may arise from pathological conditions of the nasal 
passages and pharyngeal cavity, without any extension of 
inflammatory changes to the tympanum along the mucous 
surface of the Eustachian tube. Thus, mischief in the ear may 
result from mechanical interference with the lumen of the 
pharyngeal mouth of the tube, fi'om the encroachment upon it 
of adjacent swollen, thickened, or hypertrophied tissue, or from 
disturbance of that muscular mechanism by which the walls of 
the cartilaginous part of the tube are, in turn, separated or 
approximated. The appropriate concomitant treatment of 
nasal and phalangeal obstnictions has been sufficiently dis- 
cussed in the previous chapter. 

• lledieal Timet aal Gaittte, February 16, IS'8. 
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Disease in the ear may be caused by adenoid vegetations 
(alluded to at page 172) in various ways: — 1. By their en- 
croachment upon the pharyngeal mouth of the Eustachian tube, 
thus bringing about mechanical closure. 2. By the concomitant 
inflammation of the mucous membrane of the tube producing 
swelling or thickening with more or less secretion. 3. By the 
extension of that inflammation to the mucous membrane of the 
tympanum, or even to the mastoid cells. 4. By interference 
with nasal breathing. When the nasal passages are markedly 
obstructed, a rarefaction of the air in the tympanic cavity is 
produced by every act of swallowing, as is shown in an experi- 
ment of Toynbee's, and the tympanic membrane with the 
ossicular chain is forced inwards to an excessive extent ; more- 
over, air suddenly and abnormally condensed by vehement 
expiratory acts, such as coughing, blowing the nose, or sneezing, 
unable to find its way through the nasal passages, may pass 
through the Eustachian tubes with damaging effect upon the 
middle ear. The treatment of naso-pharyngeal lymphoid hyper- 
trophies — " adenoids " — has already been described. 

Occasionally, when withdrawn, the Eustachian catheter is 
found covered with thick muco-purulent matter. As a rule, 
gargles avail but little to dislodge the tenacious mucus from the 
pharynx. The nasal douche no doubt is effective, but, its use 
being attended with some risk, is not to be recommended. 
Drawing up through the nostrils a weak tepid solution of salt, 
bicarbonate of soda, or permanganate of potash will often prove 
of great service. But perhaps the most efficacious means of 
cleansing the naso-pharyngeal cavity is to employ a syringe made 
for the purpose. Weber-Liel's syringe is, I think, the best. His 
method he thus describes :* — " For some years I have used the 
syringe only for injecting the naso-pharyngeal space. My naso- 
pharyngeal syringe is made of glass, so that it can be seen that 
the fluid contained in it is pure, and free from admixture of 
dirt; the cylinder holds just so much fluid as the naso-pharyngeal 
space in the adult is capable of receiving. Both ends of the 
syringe are of hard india-rubber ; its point is olive-shaped. The 
piston-rod is of metal, and ends in a ring, into which the thumb 

* Medical Record, May 15, 1878, . 
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''is introduced. WLile the iujectiou ia beinfr made, the head is held 
aud tixed by the operator's other htiiid iu as upright a position 
as possible. The oHve-shuped poiut of the syriiiye is introduced 

' firmly and in a straight direction into the uostrQ which has 

I been found to be least permeable by previous experiment (sucli 
BS Attempts at expiration in which the mouth and sontetiintis 
one, sometimes the other, nostril are closet!, or exploration hy 
the catheter) ; the fluid injection then meets with no impedi- 
ment to iti escape Uirough the other nostril," 

Specially shaped post-nasal spmys and douches have, however, 
in recent years taken the place of Weher-Liel's syringe. 

In those cases of long-standing disease where the Eustachian 
catheter is quite inoperative, puncture of the membmna tympani 
may be of service. 

" In rdaxtttton of the merahrane," says Prof. Griiber,* " the 
sound of the tuning fork is heard less distinctly during inflation, 

, for hy outward pressure the membrane is placed in a better 
position for the transmission of souud-waves, and so a greater 
amount of sound escapes fram the liihyruith. On tlio other 
band, in cases of overtermon, no appreciable change takes place, 

I eince the memhmne cannot, by Valsalva's metliud, be any 
further stretched. 

" In a case of relaxation, caused by a thin cicatrix in the 
membrane, I made the observation, as early as 1863, that the 
patient during the instant that the air-pressure in the tymiionic 
cavity was increased by means of Val.salva'a method (which 
consists in closing the mouth aud nostrils, and forcing air 

I tlirougli the Eustachian tubes), aud the membrane thereby 
thrown outwards, had a marked increase in his power of heanng, 
which, however, he almost immediately lost as the membrane 
returned to its former relaxed position. On this ground I then 
performed myringectomy, and the removal of the relaxed portion 

^ of the membrane greatly improved his hearing." 

\ In tliis country relaxation of the membrane is usually treated 
by painting with collodion, as first recommended by MarKeown, 

* "On the Diagnosis of Anomalies in the Coaduoting Ap]»irBtuR of 
the Ear," translated by J. O. Brown, M.fi., Edin. J/ed. Jonm., January, 
-_ 1678, 
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of Belfast It is often sen'iceable, but, if it fails, myringectoniy 
may be tried Politzer practises multiple incisions. 

Befoi*e we speak further of puncture of the membrane for 
disease of the tympanum, it will be well to turn our attention 
for a moment to the position and size of the middle ear. 

The middle ear, or tyni|>anum, is situated in the petrous 
portion of the temporal bone, immediately above the jugulr.r 
fossa, and is roofe<l in by a thin plate of bone, which sepai-ates 
it from the interior of the cranium. In front of it passes the 
internal carotid arter}', separated from the middle ear by a very 
thin osseous lamina, and into its anterior part the Eustachian 
tube and the canal of the tensor tympani muscle debouch. 
Above and behind, it is continued into the mastoid antrum (see 
Fig. 20), which is in close relation with the middle and posterior 
fossae of the skull and with the lateral sinus. The outer 
boundary is formed chiefly by the tympanic membrane; the 
inner by that part of the petrous bone which separates the cavity 
from the cochlea and vestibule. 

The distance between the tympanic membrane and the inner 
wall is not more than a quarter of an inch. 

Tunnelled out of the substance of the inner wall is the 
aqueduct of Fallopius, a circuitous bony canal by which the 
facial nerve is conducted, in its wandering course, from the 
intenial auditory meatus to the stylo-mastoid foramen. The 
canal begins at the internal auditory meatus, and passes out- 
wards and a little forwanls between the cochlea and the vesti- 
bule (see Fig. 10) ; then bending backwards at a right angle it 
courses along the inner wall of the tympanum above the 
fenestra ovalis, where its convex outer side is seen (Fig. 20). 
On reaching the posterior wall it turns downward and passes to 
the floor of the cavity, and is continued through the bone to the 
end of the stylo-mastoid foramen. At the back of the tym- 
panum it gives off small bmnch canals for the nerve to the 
stapedius and the chorda tympanL 

The position of the ac^ueduct and the delicacy of its covering 
on the tympanic bide expose the facial nerve to great danger 
during an accidental or intentional puncture of the membrane. 
This membrane consists of three layers (see Fig. 8), an ex- 
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Ptemal and internal, «lerivfid frara the epidermal and iniicnnB 

liijin;^ of the outer and middle ears respectively, and an in- 

^ lorveninj;, composed of mixed wliite and elastic tibres, When 

k ciiroiiic intlammatiou of the middle ear has thickened this 

I threefold membrane, it offers considerable resistance to the 

jnssage of a knife. Under the gentle pressure of the operator's 

hand, however, it gives way suddenly, and, with a consequent 

jerk, the point of the instnimeut may travel acroas the shallow 

cavity to impinge against, possibly to enter, the inner wall. 

I Thus the facial uerve may perhaps be dtvideil ; but, if it escape 

iutmediate division, effusion of blood into its arachnoid sheath 

I may cause impairment of its function. 

The signs of injury to the facial nerve — immediate or delayed 

L — are unmistakable. The muscles of the corresponding side of 

1 the face being paralysed, the orbicularis pal])ebrarnm is unable 

to close the eyelids; whilst, as the orbicularis oris and the 

I buccinator are rendered useless, the food lodges in the piiuch of 

J tlie cheek, or, mixed with saliva, trickles out of the mouth. (As 

the last-named muscle obtains additional motor filaments fi um 

Wie thiitl division of the 5th nerve, its paralysis on dirision 

of the facial is only partial.) The mouth, which was kept in 

position by antagonistic muscular forces, is now drawn over to 

the unaffected side. 

Impairment of taste on tlie affected side is a remarkable 
feature in injury to the facial nerve, and is in all probability to 
be accounted for by lesion of the chorda tympani (a branch of 
tlie facial) having checked the vermicular movements of the 
linjicnalis of that side, so that the sensitive papillie are no longer 
subjected to that frictional stimulus which is necessary to render 
a -sapid substance perceptible. This lingualis muscle also, by 
causing a narrowing and consequent elongation of its own side 
(if the tongue, exerts a special influence in its protrusion. If 
the riffkt chorda tympani is paralysed the corresponding siile of 
the tongiie will remain short, soft, and flabby, so that, on the 
jtatient endeavouring to put out his tongue (the right side being 
]iaralysed whilst the left becomes stifl' and elongated), the whole 
organ will he punhed over to the Tight (affected) «w/c. 

Mr. Hiiitun thus describes the operation for paracentesis of 
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the membrana tympani :* — " Whatever instrument is used, it 
should be introduced into tlie meatus through the speculum 
with a good light falling on the membrane, which should be 
punctured in its inferior portion, either in front of or behind the 
termination of the handle of the malleus. A small amount of 
bleeding follows the incision, and, if the case be a favourable 
one, an immediate improvement of hearing occurs." For wash- 
ing out the cavity of the tympanum he recommends a syringe 
fitting hermetically into the external meatus. Dried mucus 
which has collected behind the membrana tympani can by this 
means be forced out into the Eustachian tubes or the pharynx. 
To keep up a permanent opening, which is extremely difficult, 
various means are adopted, as, e.g,, Politzer*s eyelet, puncture by 
galvano-cautery, the repeated passing of bougies, or use of the 
air-bag. The puncture, however, generally closes up so rapidly 
that, unless before it disappears some of the inspissated mucus 
can be got rid of, little or no good is effected by it. 

This operation should be attempted only where other less 
hazardous means have been employed without avail, and in such 
cases of deafness as certainly cannot be relieved by the removal 
of the abnormal secretion which is interfering with the proper 
function of the membrana tympani.t Politzer says : " I perform 
paracentesis of the membrana tympani in those cases where, 
after the use of the other described methods of treatment for 
several days, no diminution of the exudation is observed, and 
where, even when exudation is not proved, the immediate 
improvement of hearing, which constantly follows the inflation 
of the tympanum, disappears in great part on the following day 
or the second day thereafter." The great advantage of this 
operation consequently consists in the shortening of the time 

the patient requires to be under treatment. In four only out of 
1,500 cases did he find consecutive inflammation of the drum- 
head and the mucous membrane of the tympanum.^ 

* Holmes, System of Surgery, vol. 3, p. 166. 

+ For further particulars respecting this operation, I would refer the 
reader to the discussion which took place at the Boyal Medical and 
Chirurgical Society, after an interesting paper read by Dr. Laidlaw 
Purves. See Lancet, March 30, 1878. 

X Lehrhuch der Ohrenheilkunde fur PraJctiake Aerzte und Sindirende^ 
Stuttgart, 1878. Glasgow Med. Joum,^ Dec, 1878. 
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As instances of injury from the operation, I may cite the 
following: — A gentleman came to consult me with facial 
paralysis on one side, together with almost total deafness, which 
came on after the operation had been performed by a surgeon 
in the north of England. Another patient told me that everj*^ 
week during a period of two months he had had both mem- 
branes punctured by an aurist. He said, " Tliey always healed 
up the next day, and I am worse than I was before." A few 
deaths have taken place from inflammation of the brain result- 
ing from this operation. 

Tenotomy of the tensor tympani muscle, an operation first 
introduced by Weber-Liel, of Berlin, to overcome indrawing of 
the drum-head and ossicula, and consequent intra-labyrinthine 
pressure, is for some cases strongly recommended by several 
eminent aurists, including Giiiber and Frank. The operation 
should be performed, according to these authorities, through the 
anterior segment of the drum-head, or, according to Voltolini 
and Orne Green, through the posterior segment. It is said to 
benefit most those cases which are relieved only for a short time 
by the use of the air bag. Schwartze and von Troltsch have 
recommended the operation in a modified form. The majority 
of aurists, however, in Great Britain and in America are again.st 
its adoption. 

At the International Medical Congress in London, in 1881, 
Dr. A. Paquet, of Lille, read a paper on a modification of 
myringectomy for sclerosis of the ear, which he stated he had 
found successful. In this operation he combines incision, with 
or without excision of a portion of the membrane, with section 
of the reflected tendon of the tensor tympani muscle, as practised 
by Weber-Liel. The blade of the knife used by him is two 
millimetres in breadth and four in wadth, and bent slightly, like 
a scythe. 

The procedure is as follows : — A puncture is made one and 
a half millimetres in front of the malleus, and the membrane is 
divided obliquely downwards and backwards, in such a manner 
that the lower extremity of the incision is placed half-way 
between the umbo and the periphery, and at a point where a 
line drawn vertically downwards from the umbo would meet it 
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This incision divides not only the membrane, but also the 
i-eflected tendon of the tensor muscle, or at least the tensor 
ligament of Toynbee. A second incision is now made in the 
posterior segment, two millimetres from and parallel with the 
manubrium, and is then carried forwards to meet the lower end 
of the first incision. By excising a portion of the lower end of 
the V'Shaped curtain thus made, the perforation is, in some 
few instances, rendered permanent, but it is usually unsuc- 
cessful. 

The fact is that simple puncture has, with a few insignificant 
exceptions, failed to produce a permanent opening at the hands 
of every operator from Sir Astley Cooper down to those of 
present day. Wreden's operation of resection of the handle 
of the malleus has been equally disappointing. Schwartze went 
a step further, and excised the membrane and entire malleus. 
Finally, Kessel, of Prague, on the ground that even the latter 
operation is so rarely successful, has suggested that in order to 
expect even a measure of success, it is necessary to remove the 
annulus cartilaginus in the posterior segment of the membrane, 
and to resect the sulcus tympanicus with the chisel This 
operation has been performed by liUrae, Hartmann, and 
Schwartze. I confess to not having contemplated this opera- 
tion for non-suppurative catarrh. 
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Chapter X. 

CHRONIC SUPPURATIVE INFLAMMATION AND THE 
VARIOUS FORMS OF OTORRHCEA. 

The causes of chronic otorrhoea are many and varied, and 
natui*ally include all those previously mentioned as concerned 
in tlie production of acute non-suppurative conditions of the 
middle ear. They may be discussed in three groups, namely : 
(A) those of tubal connection ; (B) those cases which affect the 
tympanum through the meatus ; and (C) a small lieterogeneous 
group which includes reflex and other more remote etiological 
factors. 

A. Tubal causes include : — 

1. Simple extension of nasal and pharj^ngeal catan-h, leading 

to marked Eustachian blocking with hypersecretion and 
retention. 

2. Specific extension in acute febrile conditions, which is 

frequent in scarlet fever, measles, and other exanthe- 
mata, but occasional only in other acute septic con- 
ditions, such as pneumonia, glanders, plilegmonous 
erysipelas, and septic pharyngitis and tonsilitis. 

3. Chronic specific involvement, as in sypliilitic and tubercular 

states. 

4. More or less accidental lesions of the Eustachian liiung 

amongst which may be specially mentioned inflamma- 
tions and injuries connected with the act of injecting air 
or fluids into the tympanum by means of the catheter, 
those incident to the forcing of mucus and other ingesta 
up the tube, acts of coughing, vomiting, sneezing, and a 
trumpeting method of blowing the nose, and injuries of 
the pharyngeal ostium, due to various cauterizing agents 
and unskilful nasal and naso-pharyngeal operations and 
manipulations. 
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5. Finally, this list is not complete without mention of the 
different hjrpertrophies and new growths which may lead 
to Eustachian catarrh and obstruction, such as nasal and 
naso-pharyngeal polypi and fibromata, mulberry, and 
other hypertrophies of the posterior extremities of the 
turbinated bodies, and adenoid vegetations and other 
tonsillar enlargements. 

1^. Causes acting by way of the meatus include : — 

1. The direct action of cold air, water, and other fluids on 

the membrane, and even side of the head. 

2. The extension inwards of acute inflammatory conditions of 

the meatus, such as furuncle, diffuse external otitis, 
otomycosis, larvae, and other parasites. 

3. Hot and corrosive fluids. 

4. Inflammation excited by the presence of foreign bodies, 

amongst which I have reason for mentioning quack 
" drums." 

5. Injuries to the membrane, due to percussion and explo- 

sions. 

6. Traumatism in connection with meatal manipulative in- 

terference. Middle ear suppuration occasionally follows 
drilling for bony growths and hypertrophies; this is 
usually by extension backwards of inflammation, rather 
than from any direct injury at the time of operation 
from slipping of the instrument. 

C. The more remote causes include : — 

1. Those curious reflex factors such as irritation from teething 

or worms in the young. 

2. Extension of disease from within the cranium, either 

directly, as in adults, by absorption of the tegmen or 
destruction of bone in that region in intracranial tumours 
and suppurations ; or, as in children, by extension of an 
inflammation of the membranes in meningitis and in 
cerebro-spinal fever, through the direct continuity of the 
dura mater and lining of the tympanum at the still 
patent petro-squamosal suture. 

3. Eractures of the base of the skulL 
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It may be at once stated that whilst, on the one hand, cold 
and the exanthemata are the commoner antecedents of eases of 
suppurative otitis media which become chronic, suppurations 
due to traumatic causes are usually of abort duration. 

Acute otitis very frequently (from the bursting of pent-up 
matter thi-ough the metnbrana tpiipani) leails to a chronic 
diachaige, i.e., otorrhoea. From tliis, if not attendetl to, serious 
cotiseqnences may result, such as polypus of the ear, caries of 
the temporal bone, inflammation of tlie brain, or even lobular 
pneumonia of a pyiemic nature, with gangi-ene of the lung, 
owing to the lateral sinus or jugular vein becoming implicated, 
and pus finding its way into the circulation. But a fbi-onic 
discharge from the ear is by no means always preceded by 
acute otitis. In many oases — in strumoua children, for example 
— we never get any history of an acute attack. The discharge 
comes on gradually, and without pain, and although oftentimeJi 
disgustingly offensive, is not iiifre^iuently allowed to continue 
unchecked for months ov years. No wonder, then, tliat it 
should occasionally be followed by some of the maladies just 
mentioned. Suppurative catarrh of the tympanum of course, 
sooner or later, leads to perforation of the membrane, thit 
permanency or otherwise of which depends largely on the 
duration of the discharge. Bestomtion of the ear to a healthy 
condition, and the stopping of a dangerous discharge, is to be 
brought about — 

Ist. By removal of the cause, if feasible. 

2iidly, By constitutional treatment. 

3rdly. By thorough cleanliness. 

4thly. By astringent applications. 

Constitutional treatment is of the utmost importance. Strong 
astringent lotions and thorough syringing will often fail to 
complete a cure unless the general health be attended to. As a 
nde, children suffering from otorrlicsa require tonics : we can 
often heal a long-standing case if, while the ear is kept 
thoroughly cleansed with a syringe and warm water, we 
administer cod-liver oil and steel wine. 

The astringent lotions prescribed should always be used 
warm. 

2 
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The following notes, given as concisely as possible, show the 
length of time otorrhcea is sometimes left unchecked, and the 
comparative ease with which it is diminished or stopped. 

Mr. C, ait. 25, eighteen years previous to coming to me, had 
suffered severely from scarlet fever, followed by considerable 
deafness of the right ear, from w)iich there had ever since been 
a constant and very offensive discharge. He could hear my 
watch only within half an inch from the deaf ear ; and purulent 
fluid was making its way through a large perforation in the 
membrana tympani, causing inflammatory action and very great 
pain. The pain ceased after the application of a few leeches. 
I then prescribed a mixture consisting of iodide of pottissium 
and nux vomica, and the frequent use of lotions containing 
small quantities of carbolic acid and acetate of lead, the strength 
of which w^as gradually increased. His hearing now slowly 
improved, until my w^atch was audible at a distance of eighteen 
inches, and the discharge, of which he had complained bitterly 
on account of its oflensiveness to himself and friends, entirely 
ceased. 

Such cases are constantly being treats, and after a short 
trial given up as incurable — in nine eases out of ten because 
the parts are not thoroughly cleanse;!. As Dr. J. 0. Tansley 
liaB observed :* " Even after carefully syringing out an ear, if 
we examine, there will be seen pieces of tenacious mucus re- 
maining in the various parts of the cavity ; and now if we instil 
the solution — argenti nitratis, for instance — there is an in- 
soluble impervious coating of albuminates formed, which effec- 
tually covers tlie diseased parts, and prevents the benefit we 
had anticipated. Having thoroughly cleansed each ear v/ith my 
cotton probe, using my forehead- mirror and aural speculum, 
with the cotton moistened with the solution to be applied, I 
touch the diseased parts, and none other." He recommends the 
same treatment in the nasal cavity for oz^nic catarrh. 

Bezold's powdered boi-acic acid treatment and the use of 
spiritus vini rectificatus are in some instances of marked service ; 
but it is difficult to lay down any general line of treatment 

♦ "Nasal Catarrha and their Treatment,^' New York Med, Journ,^ 
August, 187b. 
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Dr. H. N. Spencer has obtnined gratifying result? frinu the 
nsc of iodoform for the treatment of hypeqjlastic growths 
ftcconjpanying chronic suppurative iniiammation in the middle 
ear, and also of the hypertn)phieil tonsils frei^uently associated 
with aural disease." It must be remembered, however, that 
iodoform and its congeners iodol and sozo-iodol sometimes tend 
to promote graniilative growth and gianuloniata, rather than 
" healing by granulation," esi>et'iiilly if the secretions are very 
irritating. Powdered aluin, when the rirulence of the inflamma- 
tion has been allayed, acta aerviceahly by coagulating albumen 
in the tissues with which it comes in contact, and forming a 
protective covering for the healing parts. 

1 have in some cases prescribed with great benefit an oint- 
ment of 20 grains of iodoform or of iodol to an ounce of vase- 
line, when alcohol drops have failed to benefit 

The subjoined case is typical of a class very common in aural 
practica 

M- J, B., a girl, set. 10, was brought to me at the hospital in 
August, 187^. Her mother stated that for nine yeara she had 
had a "constant running" from both ears. The smell from the 
discharge was so offensive that none of her schoolmates could 
sit near her. Her ayipearancc was most repulsive, for the central 
piirtion of both lobes had, as I was told, for the last four months 
been gradually " ulcerating away," from the iiTitation caused 
by the purulent acrid discharge. She was very deaf with both 
ears. The sores were dressed with calamine ointment, and the 
ears were six times a day syringed with warm water, and then 
treated with a carbolic acid and sulphate of zinc lotion (five 
grains of each to the ounce); also a mixture of cod- liver oil 
and steel wine was given three times a day. At the end of 
three weeks of this treatment the discharge ceased entirely. 
Shortly afterwards her hearing returned ; and she left the 
hospital quite well. In certain moi* troublesome cases a weak 
solution of nitrate of silver (one grain to the ounce), applied to 
the external meatus by means of a probe covered with cottou 
wool, lias often a very beneficial effect. The strength of the 
caustic can be gradually increased, but I do not, with some 
♦ See Americ/in Jouni. of Otoiogj, October, 1879, i>. 267. 
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aurists, recommend the use of very strong applications of nitrate 
of silver for young children. For adults, however, such solu- 
tions are useful, and often necessary. 

In addition to the lotions previously mentioned, the follow- 
ing can be used in warm solutions, in strengths of about 1 in 
4,000, more or less, \iz.: — Perchloride of mercury, biniodide of 
mercury, carbolic acid, and trichloride of iodine. 

The foUowmg can be used, in strengths varying from half an 
ounce to one ounce to the pint of warm water, viz. : — Glycer- 
ine of carbolic acid, boracic acid, borax, chlorinated soda, lactic 
acid, peroxide of hydrogen, sulphate of soda, and the liquor of 
the permanganate of potash. Salicylic acid and sulphocarbolate 
of zinc can be ordered in strengths varymg from a half to one 
drachm to the pint of warm water. 

Several proprietary articles, in varying degrees of dilution, 
such as Sauitas Fluid, Jeyes' Purifier, Condy's Fluid, Creolin, 
&c., are often serviceable. 

As regards (pUtce, boracic acid, grs. xx, salicylic acid, grs. v, or 
carbolic acid, gr. j., to the ounce of rectified spirit respectively, 
may be mentioned as most useful Moi*phia or cocaine may be 
added when necessary. 
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CHAPTER XL 

ON PERFORATION OF THE MEMBRANA 

TYMPANL 

Perforations of -lie membrana tympani vary much in size, 
position, and shape, and in the effect they produce on the pas- 
sage of sound. The size of a perforation in the drum-head 
appears to be no guide to the amount of loss of hearing we may 
expect to accompany it Its position may sometimes, however, 
serve as a criterion ; for whenever it occurs in the upper portion 
(ShrapnelFs membrane), an event which fortunately is uncom- 
mon, hardness of hearing results ; and necessarily the more the 
joints of the ossicles are interfered with, the greater is the 
<leafness. In these instances there are nearly always adhesions 
and accumulations in the tympanic attic above and around tlie 
upper parts of the malleus and incus. The largest perforations 
met with are, as a rule, the result of scarlet fever. It may 
happen that two patients have precisely the same kind of per- 
foration, arising from the same cause, and looking as alike iis 
possible, yet their hearing may be very different 

The late Sir William Wilde was of opinion that when once 
the membrane had become permanently perforated, the larger 
the aperture, the greater was the amount of hearing, provided 
no further mischief had taken place, and that there was a sliglit 
ring or circle of the membrane still remaining. 

In a case related by Sir A. Cooper, the left membrana tym- 
pani was entirely, and the right partially, destroyed, yet tlie 
patient, if his attention were excited, was capable, when in 
company, of hearing whatever was said in the usual tone of 
conversation.* 

* Gyclapoidia of AncUomy and Phyiwlagyj edited by R. T. Todd, M.D., 
F.RS., vol. 2. p. 576. 
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Porforation of the membrana tympani is not uncommon, and 
occi»^ionaUv is not confined to one part of it only. Its modes 
of causation and its varieties and their treatment I have in this 
and tlie following chapter endeavoured to illustrate by a 
careful analysis of the histories of a large number of cases 
treated bv me. 

Out of 100 patients under my care at St. Mary's Hospital on 
March 6, 1880, 29 were cases with perforation, viz., 12 of both 
ears, and 17 of one ear, giving 41 perforations for 200 ears. 
Taking 500 consecutive cases, I found that 118 of them were 
instances of bilateral, or double, and 382 of unilateral, or single, 
j)erforation, i.e., there were in 500 patients 618 perforations. 
Tliese were divisible into two classes: — 

(A.) Perforations through disease, 106 double and 314 single, 

total 526. 
(B.) Perforations through injur}', 12 double and 68 single, 

total 92. 

In class A were comprised 69 single and 7 double, total So 
jKTforations, attributable to cold in the head; 2 single and 1 
double, total 4, from acute rheumatism ; 2 from bronchitis; and 
8 from bathing : thus, adding together these numbers, we have, 
out of our aggregate of 618, 97 perforations, or nearly 1 in 6, 
more or less directly due to cold. 

A cold in the head may give rise to acute catarrh, and this to 
acute purulent inflammation eventuating in perforation, the 
membrane nearly always giving way when pus is created. 
Thus it is that in the exanthemata spontaneous rupture of the 
drum-head takes place. The symptoms of acute purulent 
inflammation are important, from the tendency of this affection 
rapidly to destroy the tissues of the ear, and lead to suppurative 
meningitis, abscess of the brain, pyaemia, and death. It gene- 
rally begins with a tickling sensation somewhere between the 
Eustachian tube and the ear, or passing from one to the other, 
and deep-seated pain increased by swallowing, talking, and 
sneezing. Tlie pain by degrees extends over tlie wliole of the 
side of the liead as far as the eye, and the patient becomes 
almost frantic from his intense suffering ; but he is immediately 
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Relieved if spontaneous rupture of the dram-heail occurs. When 
rupture does not tflke place, the pressure of the peut-up pus 
upon the labyrinth may cause VL-rligo aud delirium, Tlie 
drum-head in this case la intensely congested, red, and swollen, 
and is usually found bulging in its posterior half, and should 
tlien without hesitation l>e punctured by the snrgeoa. It is 
worthy of note that although mucus uever, yet pus invariably, 
by accumulation in tlie tympanic cavity, causcs bulging of the 
membrane. 

Of the CIS perforations in my 500 cases, there were 147 
single and 70 double, in all 287 perforations, or nearly half of 
the whole number, due to scarlet fever : in three of these cases 
lieath resulted from intm-crauial abscess. To measles were 
attributable 63 single and 79 double, in all 221 perforations, 
one case terminating in death from cerebral abscess. 

In one instance there was severe pyiemia, originating in a fall 
on the head, 

A fatal issue in some of these cases might, I feel sure, have 
lieen obviated by moans of timely treatment; and the same 
may, no doubt. l>e said with respect to various dangerous com- 
plications, such a3 thos'; about to l>e mentioned, directly due to 
chrouic otitis. In 16 persona out of the 500, life was endangered 
by mastoid abscess and caries of the temporal bone, occasioned 
in 7 cases by scarlet fever and cold respectively, and in 2 by 
unknown causes. In 41 instances there were aunil polypi, of 
which 29 were after scarlet fever, 2 after measles and cold 
respectively, and 7 after injuries. 

There were 57 cases of perforation accompanied by incurable 
deafness, viz., from scarlet fever. 29, of which 4 were double ; 
from injury, 14, including 1 double ; fi-om cold, 6 ; from measles, 
3 ; from small-pox, 1 ; from unknown causes, 4. 

From scarlet fever and measles combined, one patient hail ■ 
single, and another double, perforation. There was double per- 
foration in a case of croup. In one of diphtheria, mischief had 
taken place very quickly. Pain in this disease is not sever?. 
but the acute passes into a virulent chronic form of otitis, with 
rapid necrosis of bone. If, therefore, in diphtheria ear symptoms 
occur, the drum-head niust.be punctured to allow of free exit of 
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pus, and to obviate the impending gangrenous inflammation and 
consequent speedy destruction of tissue. 

In a rare form of disease usually found in scrofulous subjects, 
there appears, coincident with an increase of pain, after a 
purulent discharge has lasted some time, a white diphtheritic 
membrane, which adheres veiy closely to the inflamed structure. 

Perforation took place in three cases of typhoid fever, and in 
one of typhus. In these affections, in which early treatment is 
especially called for, the acute inflammation runs the same 
course as in the virulent exanthemata. The pain is severe at 
night only, and after the membrane has given way, we get at 
early morning a discharge of thin, serous, colourless fluid, which 
subsequently becomes creamy in appearance; the pain then 
entirely ceases.* 

Ague was accountable for one single, mmnps for one double, 
and small-pox tor one double and three single perforations. 
The ear mischief in small-pox, as also in scarlet fever and 
measles, I believe originates in the tliroat, extending thence 
along the Eustachian tube. 

Two of my cases were said to have arisen from syphilis. So 
far as I have seen, syphilitic disease of the membrana tympani 
presents no special appearance. In the case of J. H., ait. 22, a 
pawnbroker's assistant, who came to me at St. Mary's with 
double perforation, only antisyphilitic remedies were of any 
effect, and under the influence of five grains of iodide of 
potassium thrice a day, otorrhoea ceased, and the tympanic 
membranes, although remaining perforated, assimied a healthy 
aspect. 

One case in the 500 was from phthisis, and sixteen wei'e 
ascribed te " abscess." In two patients there had been convul- 
sions. One of these last, W. F., edU 8J, brought to me at the 
hospital October 11, 1879, had twelve months previously eaten 
a biscuit poisoned to kill a dog. In the violent convulsions 
which ensued, both drum-heads gave way, and there was con- 
siderable haemorrhage from the ears, followed ere long by a 
continuously flowing, thick, and most offensive discharge. He 
had in consequence become not only quite deaf, but dumb. 

« See J Treatise on the Ear^ by C. H. Bamett, M.D., p. 269. 
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After seven months' treatment the discharge entirely disappeared, 
and although the perl'orationa were unclosed, the hearing wna 
hy degi'ees returning. These resnlta were obtained by: (1) the 
use of often-changed astringent lotions and powdere ; (2) 
counter-irritation behind the ears ; (3) great attention to the 
general health; (4) tlie application of Politzer'o bag regularly 
twice a week, lu auch cases I'olitzer's process is especially 
beneficial, for by " niLxing air and lotion within the tympanum 
thus, with the subsequent use of the syringe, the cavity becomea 
in time thoroughly cleared of its contents of viscid or purulent 
secretions, and old jierf orations, if uot of very great size, will 
often heal. It is desimble sometimes to touch the edges of tJie 
orifice with nitrate of silver."— //'tnioH, 

A similar case was that of a girl, let 12, sent to me at the 
hospital in 1879 by Dr. Morton. The motlier had biien re- 
peatedly told that the child had become deaf and dumb from 
scarlet fever. By precisely the same line of treatment as that 
just mentioned, I was enabled to bring about a gradual restora- 
tion of Iwlli speech and hearing. Amongst several other cases 
of n like nature, I have had one of great promise, sent to me by 
Mr. Edmund Owen. Much, I am sure, may be done for some 
of the so-called deaf and dumb, who, however, through the 
habitual neglect of treatment, are hardly ever given a cliauce of 
recovery, a customary exclamation, when the patient is brought, 
apparently being, " Oh, deaf and dumb : take it away !" Bonna- 
font early in 1880 published some remarks on this subject in 
one of the French medical journals. It was in that year that a 
woman came to me at the hospital saying, " Three years ago, 
air, you told me not to despair; — my child might hear; aud 
now he can hear, and, what is more, he can talk." The result 
liere had been achieved simply by perseverance in the above- 
indicated line of treatment, although I had often myself 
expressed grave doubts as to ita being of any avail. 

Another child, a boy, let. 9, stated to have been rendered 
" dumb " in consequence of loss of hearing incident on scarlet 
fever five years previously, was sent to me in 1876 by Mr, 
I'hilps, of Peckham, and was similarly restored to a fair amount 
of power of speech and hearing. 
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My list contains two cases of perforation from cold after 
confinement, and three from myringitis, or acute inflammation 
of the drum-head exclusively. In the latter malady, which 
occurs but rarely, the process of perlbration seems to begin from 
without. The membrane is intensely red, but hearing is not so 
much affected as where the tympanum is diseased. The most 
common cause of myringitis is a sudden chill, such as comes of 
taking a header into cold water. 

Eight patients out of the 500 had perforation from bathing, 
and each with accompanying affection of the tympanum. In 
one of these, the lady already mentioned as having accidentally 
thrust a hair-pin into her ear, the injured right tympanic 
membrane three years later was again ruptured by a leap into 
j^he sea. Another patient, whom, like the last, I successfully 
treated, twice ruptured the same membrane by taking a header 
into the sea. Injury of the ears in bathing may always be 
prevented by plugging them with cott/on wool. 

In whooping-cough, in consequence of which two out of the 
500 patients had perforation, there is generally an accumulation 
of mucus in the tympanum, distending the membrane, which, 
under the increased mechanical pressure upon it during a fit of 
coughing, suddenly gives way. 

In the category of accidental or traumatic ruptures of the 
drum-head, with which some of the foregoing might almost have 
been classed, there were, for 80 patients out of my 500, 92 per- 
forations, viz., 12 double and 68 single, due to accidents. From 
falls on the head there were 7 single, and 4 double, and from 
other injuries to the he^d 1 double and 29 single perforations. 
Boxing the ears was accountable for 8 cases, including 2 
double, out of the 500, giving the large percentage of 1*6. The 
patients, all schoolboys, were the victims of the indulgence of 
their tutors in this most objectionable practice. Several of 
them were more or less permanently injured, and two were very 
deaf in both ears. 

In this connection I may remark that it is not at all un- 
common at hospital to meet with cases of ear disease due to this 
cause alone; indeed, it is difficult to understand how any 
feeling short of malice aforethought can prompt any one to 
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correct a cliCtl in this way, Most of us, I daresay, remember 
the case mentioned in Holmes' Syde.jn uf SuTijiTy, of tlie boy 
who, suffering from the cerebral abscess that cuused his death, 
had his ears boxed by his father for inattention. But recently 
a curious instance of tbe inadvisability of striking the ear, even 
by way of jest, came before me in tlie case of an actor, who, 
havit^ to submit for over t!ie space of two months, to a box on 
the ear. at tbe hands of a fair colleague, bad developed a well- 
marked example of hieinatoma auris. Tlie play was, he said, 
very unfairly called Much Ado about NothiMj. 



My list contains further the foUoxt-ing entries ; — From other 
blows on the head, 16 cases, 2 double; forcing pen-holder into 
ear, 1 ; thrusting hair-pin into ear, 1 ; injury from foreign bodies, 
4 ; kick from horse, 1 ; blows ou head from oricket-ball, 2 ; 
injury at football, 1 ; fall of flower-pot ou bead, 1 ; violent 
sneezing, 2, of which 1 was double. 

A hole in the drum-head may also be made r — 

By dropping intii tbe ear certain fluids, e.j., urine, as iu one 
instauce, or turpentine, as in the case of a gentleman who one 
night applied it by mistake, or as in that of a child in hospital, 
whose motlier resorted to it on the ground that it was a both 
strong and ready remedy. In the case of a countiy gentleman 
sent to me by Dr. Herbert Uavies, the patient, who liad some 
ear mischief, had been provided by a doctor with a powerful 
solution of nitrate of silver, and a brush, so " that be might buru 
it away himself." Tliis he certainly did in the most effectual 
manner, for very little drum-head or anything else had he left. 

For perf'omtion after violent syringing, consult Chap. XV. 
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As the result of a scald, G. J., a coachbuilder, came to 
me at the hospital with scald of the left ear, caused by his 
brother spilling some boiling water upon him as he lay asleep. 
The inflammation, as in the last case, was very severe. Blowing 
the nose caused great pain and a whistling sound, due to a 
perforation in the drum-head. Through free use of leeches and 
various weak astringent lotions, as of acetate of lead and opium, 
the discharge gradually ceased ; and the perforation in a short 
time closed, and hearing was regained. 

Traumatic injuries of the drum-head as a class do well, being 
repaired with less difficulty than injuries caused by disease. 
The prognosis depends very much upon the mode of injury; 
thus, falls or violent shocks, as from a blow on the side of the 
head, or the explosion of a heavy gun, may not only rupture the 
membrane, but cause concussion of the labyrinth or permanent 
damage to the ossicles. A gentleman who had ruptured his left 
drum-head from being thrown off a dog-cart was, some time 
after the accident, sent to me by Mr. Woodman, of Ramsgate. 
I found a small perforation, which gave exit to a polj^poid 
growth. This was destroyed, but the perforation did not dis- 
appear, and the patient remained deaf. As the history of the 
accident tended to show, it is probable that here there had been 
some concussion of the labyrinth. Diagnosis by means of the 
tuning-fork was not quite clear, since for mauy years the other 
ear had been deaf. 

Another obscure case is that of a gentleman in the artillery, 
who on August 25, 1879, consulted me for deafness, of which 
there was no history in his family. In the right ear he was 
totally deaf, and in the left, the membrane of which was per- 
forated, he could hear a watch only in contact 

Eighteen years previously, when in India, he had contmcted 
syphilis, but with few evil effects ; and he had been deaf for 
only a year and a half. He had marked disease of both internal 
ears. The question arose, was this due to syphilis, or to con- 
cussion of the labyrinth from the repeated discharge of heavy 
guns, at which, in the exercise of his profession, he was con- 
stantly present ? Or, further, might it in any wise be the effect 
of sudden shock, seeing that just before the onset of his deafiiess^ 
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witnessini; the death unrler chloroform of a brother to whom he 
was greatly attached had cauaed him the utmost distress and 
nervous prostration ? 

When we remember how extremely difficult it is for the sur- 
geon to keep open a puncture artificially made in the membrana 
tympani, we cease to be surprised at the success with which 
recent cases of perforation, whether from disease or accident, 
CBn be treated if a little cnre he taken with them." 

The treatment to be recommended for accidental perforation 
of the membrane by any sharp body (and this is often met with, 
especially in hospital practice) has already been given in a 
former section. 

A clean cut or slit, from the mere fact that the edges of the 
wound are in apposition, heals up readily, as we often see after 
operations ; whereas a round aperture formed by an oft-repeated 
discharge, unless an artificial membrane can he efficaciously 
employed, frequently implies partial or complete deafness, 

I will illustrate what 1 have just said respecting clean cuts or 
slits in the membrana tympani by the relation of a case brought 
to me by Dr. Randall. 

A lady, whilst dressing in a hurry for dinner, ran a hair-pin 
fwhicli somehow or other had becimie attached to her brush) 
into her right eat, rupturing the right membrana tympani. She 
experienced intense pain at tlie time of the accident, and lost a 
considerable quantity of blood from the ear. When I saw her 
the next morning, a large clean-looking slit could easily be dis- 
tinguished in the membrane, which was intensely congested and 
very painful. With the injured ear she could hear my watoli 
only when closely pressed into contact. 

From the appearance of the wound, that of a clean-looking 
cut, f gave a favourable opinion as to the ultimate result. Four 
leeches in front of the tragus immediately relieved the deep- 
seated and throbbing pain ; and with the help of various and 
often-changed weak astringent lotions the woimd healed. In 
three weeks all signs of injury had disappeared, and hearing 
was completely restored. 

• See Schwartz^ Pathnl'ujical Anatomi/ of the Ear, traualftted by 
J. Onie Green, M.D., p. 80. 
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In perforations of long standing accompanied by deafness, I 
have obtained very good results by thoroughly washing out 
the tympanum with antiseptic fluids. The drum-head may be 
thickened by the mucous membrane, which covers its inner 
surface in common with the ossicula, being swollen from con- 
stant suppuration going on in the tympanum ; or the ossicula 
may be glued together by hardened mucus. It is obvious that 
if, by any means, we can lessen or remove these defects, an 
immense advantage may often be gained ; for in many cases the 
deafness is not dependent on the perforation, but on thick matter 
on the membrane and ossicles. 

It is of the utmost importance in cases of perforation to 
render the mucous membrane of the tympanum healthy. This 
is best brought about by attacking it from within through the 
Eustachian tube in the way just shown, and externally by 
means of warm astringent applications introduced by means of 
an intra4ympanic syringe through the perforation, and followed 
by the Valsalva or other method of tympanic inflammation. We 
are able by these means, in many cases, not only to restore the 
mucous membrane to health, but also to wash away any ab- 
normal discharges or inspissated secretions that may be clogging 
up the fenestrae, and so preventing the entrance of sound into 
the labyrinth, and also accumulations in the attic which in- 
terfere with the free movements of the ossicles. These cases 
often have the perforation in Shrapnell's membrane. 

Perforations from injury do better on the whole than those 
occasioned by disease, because, as I believe, better treated. A 
blow on the head is naturally at once attended to, whereas a 
discharge from the ear, the sequel of a long case of scarlet fever, 
is generally for a time left to itself. This is evidenced by the 
fact that in the cases of actual recoveiy, ix., where the perfora- 
tion has closed up and the hearing is completely restored, the 
patient has almost invariably been seen betimes. 

Of 526 perforations from disease, I find cured 26, or nearly 
1 in 21 ; of 92 from chance accidents, 22, or nearly 1 in 4 ; of 
10 fiom box on the ears, 5, or 1 in 2. All these cases were seen 
early. These percentages, which at first sight may appear 
small, do not include cfises where hearing had been almost 
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restored, atiU w^tIlo closure of the perforation ; where the 
perforation hud closed, yet the hearing had not completely 
returned ; where the disclinrge had ceased, but a perfuration 
with only slight deafness remained; or where, a perforation 
having been left, marked assistance had been rendered to hearing 
by the use of cotton-wool or other artificial means. 

In many of these the hearing has been recovered, but a cure 
in every sense has not been effected. Those patients are not 
taken into consideration who, though they heard perfectly well, 
had lost all discharge, and considered themselves cured, yet had 
a perforation left, since, where there is an o[jening into the 
tympanum, a discharge is liable at any time to return, together 
with further trouble. Constantly one has to treat cases of 
perforation which are statistically of no value whatever, because 
a history is unobtainable : the 500 cases above discussed were, 
however, selected and analysed with great care, the history in 
alt having been satisfactorily ascertained. 

The degree of audition compatible with a perforation ia 
dep<mdent in great measure not only on the position of the 
latter, but also on the presence, integrity, and mobility of the 
o^ictes. If the continuity of the chain of sound-conducting 
ossicles is interrupted by detachment of the incus from the 
stapes, the result perhaps of a perforation, the most character- 
istic symptom, aa Hinton remarks, is an inability to hear, except 
during the act of listening. 

" In cases of general ulceration of the mucous membrane of 
the tympanum," says Toynbee," "the incus is commonly dis- 
charged, and sometimes the malleus also ; hut, even in these 
cases, if the attachments of the stapes to the circumference of 
the fenestra ovahs remain uninjured the power of hearing may 
be greatly improved; should the stapes, however, be removed, 
total and irremediable deafness ensues." 

The incus, according to Allen, comes away most frequently 
because less firmly fixed than tlie other bones. Whtin the 
ossicles are separated, it is only by supporting them and re- 
storing their continuity by artificial pressure, such, e.'j., as that 
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exerted by a moistened pellet of cotton-wool, that we can hope 
to obtain an impravemeut in the hearing. " It is important," 
Allen observes, " to note that this solution of continuity, especi- 
ally in the articulation between the stapes and incus, may take 
place in the purulent inflammatory process, without necessarily 
any rupture of the membrana tympani; and it is in such 
instances as these that a most surprising improvement in 
hearing follows when Yearsley's artificial tympanum is applied 
to the membrane, the incus being thus pressed against the 
stapes, and the continuity of the chain restored." 

It is impossible to tell befoi'ehand, however, whether an 
artificial membrana tympani will be of any service. Some 
patients derive the greatest benefit from wearing such a support, 
and others seemingly not any. 

In treating cases of perforation of the membrana tympani, it 
always appeared remarkable to me that some patients should 
derive more, ethers less, benefit from Yearsley's pellet of 
moistened cotton- wool than from Toynbee's artificial membrane. 
It therefore occurred to me that the use of the instrument 
about to be described might prove advantageous, as, indeed, I 
have found it to be.* It is simply a combination of Toynbee's 
artificial membrane (viz., a thin disc of india-rubber mounted 
on a fine stem of silver wire) with Yearsley s cotton-wool. In 
my instrument, the wire is carried beyond the india-rubber, and 
terminates in a second disc, made of flannel. The space between 
the two is filled up with a small portion of Dr. von Brun's 
absorbent wound-dressing cotton-wool, which takes up and 
communicates to the flannel disc any medicated solution which 
it may be desirable to apply. To prevent overcharging of the 
cotton-wool, a pipette should be used, as one or two drops are 
sufficient to moisten every fibre of the wool and flanneLf A 
second disc of soft sponge fixed to the india-rubber perhaps 
answers better in some instances. 

The advantages of this form of artificial dinim-head are the 
following : — 

* See Brit. Med. Joum.^ June 18, 1875. 

f* it i8 made by Messrs. Krohne and Seseniann, of Duke 8treet> and by 
^tessrs. Hawkealey, of Oxford Street 
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1. It does not irritate, and, being very soft, ia unlikely to 
injure the membrane. 

2, It contains absorbent cotton-wool, by the aid of which 
lotions can be constantly applied. 

H. The membrane, being kept clean, becomes healthy, and the 
perforation heals. 

4 The hearing distance is improved, 

5. The india-rubber disc is not liable to become detached in 
the meatus. 

6. It ia easily used, and does not, like Yearsley's cotton-wool, 
require the forceps. 

Dr. Peter Allen* was of opinion that " in Yearsley'a contriv- 
ance (when the natural membrane is perforated or lost) the 
benetit ia derived from support given to the ossicnia, by which 
tltey are enabled to exercise that due pressure nt the fenestra 
ovalis which keeps the membrane of the fenestra rotnnda in a 
condition susceptible of vibrations, and capable of tiausuiitting 
them to the nerve-expansion of the labyrinth." And Yearsley 
himself says that his object is to support the injured nienibrana 
tympani or the ossicnia ; that care must be taken that the entire 
opening be not covered, as otherwise the experiment will not 
succeed; and that it ia also indispensable to success that the 
wool should be kept uioist.t 

Toynbee, on the otlier hand, says, " It seems to me that, 
doubtless, one of the functions of the membraua tympani is to 
conline the sonorous undulations to the tympanic cavity, in 
order that they may be concentrated on the membrana fenestr-# 
rotundse. Indeed, it is probable that the vibrations only parti- 
ally pass through the chain of bones to the vestibule, and that 
the air in the tympanic cavity is one great medium of com- 
munication with the labyrinth. If the means of communication 
with the labyrinth be the air iu the tympanic cavity, it is 
palpable that auy aperture in the uiembraua tympani is likely 
to diminish the power of hearing, by permitting the vibra- 
tions to escape from that cavity into the meatus, and so 



• Oh Afntl Catarrh, p. 371. 
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preventing their concentration upon the membrana fenestras 
rotundae."* 

But, in the supplement to the last-cited work (p. 452), Hinton 
remarks that Mr. Toynbee modified the view he at first enter- 
tained.t This was partly in consequence of intercourse with 
Dr. Julius Erhard, who, without any perforation, found his 
hearing much improved by the use of cotton-wool, and pub- 
lished his experience in a paper entitled "Deafness Curable by 
Pressure." 

Koosa, however, says that the artificial membrane is of service 
only in cases of partial or complete loss of the drum-head.J 

l*olitzer, quoted by von Troltsch, gives what appears to me 
the best explanation of its usefulness, viz., thiat this depends 
mainly on pressure on the membrana tympani and the ossicula, 
whether it be exercised in checking morbid relaxation in the 
connections of the ossicula, or act upon the fluid in the 
labyrinth. Professor Lucse's spring pressure probe was the 
outcome of this suggestion. It hats been very favourably re- 
ported on by Bronner, of Bradford, who has also used this 
instrument, together with Delstanche's pneumatic tractor, for 
another purpose, namely, that of carrying out massage of the 
ossicles when the joints are stiff (see p. 329). 

In my artificial membnine the cotton wool exerts the neces- 
sary pressure on the membrana tympani, and, at the same time, 
the india-rubber disc serves as a vibrating plate. 

I have found the instrument of great service in many 
cases of perforation. It should not be worn at first for more 
than an hour at a time: the cotton-wool should be often 
clianged, and the lotions occasionally altered ; and, lastly, it is 
very essential that only a very small quantity of fluid should be 
applied to the cotton-wooL 

Dr. C. J. Blake, of Boston, recommends as a remedy for 
perforation the use of small paper discs. He says : " Covering 
the opening of the membrana tympani with a piece of sized 

* Dtseattts oj tne Ear, p. 160. 

t Diseases of the Ear, by Dr. von TrOltftch, translated by James Hinton, 
M.RC.S. 
X Treatise on Diseases of the Ear, p 380. 
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paper wet with water, the sizing gives sufficient adhesion. The 
applications generally improve the hearing immediately, and 
the paper stimulates new growth Irom the edges of the perfora- 
tion, and protects it until repair is eftectei The new growth, 
being protected by the paper, is firm and tense, and serves to 
assist in the vibration of tlie membrana tympani as a whole, as 
a lax cicatrix would do. The paper is then removed by a 
natural process of repair and growth of the dermoid coat." 

The following nearly complete list of the diflerent artificial 
membranes which have been from time to time invented by 
surgeons is taken from a paper by Dr. Ward Cousins, in which 
he described a hat-shaped membrane of boracic lint devised by 
himself : — 

" Moistened cotton pellet, Mr. Yearsley. (1) Ck)tton ball 
attached to thread; (2) disc of adhesive plaster; (3) disc of 
sublimated gauze, Dr, TurnbulL Disc of oil silk, Dr. C. M. 
Thomas. Cotton pellet fixed by collodion. Dr. Barr. Disc of 
sized paper. Dr. C. J. Blake. Compound disc of india-rubber, 
cotton- wool, and flannel, Mr. Field. Solid piece of india-rubber, 
Dr. Burkurd Merian. Solid piece of india-rubber on fine stem 
of silver wire, Mr. Toynbee. India-rubber tube as long as 
canal, Proiessor Politzer. India-rubber disc attached to rubber 
tube, Professor Lucae. Circular patch of pellicle of egg. Dr. 
Downie. Disc of stout linen with cotton thread soaked in 
vaseline, Dr. F. M. Pierce. Cylinder of gold. Dr. H. B. Kichard- 
son. Glycerine thickened with tannin. Dr. Michael. Plug of 
lx)racic acid powder, Dr. Farquhar Maitheson. Little roll of 
paper, author unknown.'* 
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Chapter XII. 

CHRONIC SUPPUEATIVE INFLAMMATION AND ITS 

KESULTS (cantiuued). 

As I have before pointed out, very serious results sometimes 
occur from allowing a chronic discharge from the ear to go 
unchecked. 

It is an extraordinary fact that people can still be found who 
maintain that discharge from the ear is salutary, nay, more, 
almost requisite ; — " as if," to quote an American writer, " the 
Creator would not have made the human race with such a one 
if it were necessary." As Wilde truly remarks, "Because it 
was observed that, in the supervention of cerebral disease, 
discharges from the auditory canal lessened, practitioners, mis- 
taking the effect for the cause, have been led to believe that the 
sudden drying up produced a metastasis to the brain, a notion 
as crude as it is unsupported." Serious consequences must 
oftentimes take place if such ideas as these are commonly held, 
and the evidence of the out-patient practice at all hospitals 
tends, I believe, conclusively to prove that they are prevalent, 
at any rate with the lower orders. My experience is that 
patient after patient will present himself with running from the 
ear, and one and all have been told that " it is bad to meddle 
with tlie ears." They have, therefore, allowed the discharge to 
continue until they have become a nuisance to themselves and 
their neighbours, and the latter have begun to discover, not, 
indeed, that the discharge implies damage to health or hearing, 
but that its smell is past endurance. 

It is my intention now to consider the graver symptoms that 
we may expect from an advance of purulent inflammatorj- 
disease from the tympanic cavity, a cavity respecting which 
it has justly been observed, that " no part of the human frame 
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STREPTOCOCCI AND PUS CELLS. 
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In such a small space borders upon so many important organs, 
and on anatomical grounds alone we ought to watch for and 
dread suppurative inflammation of the soft and hard parts." * 

It may be well again to call to mind the anatomical relations 
of the tympanic cavity. It is saidf to resemble a roughly- 
shaped octagon. Its outer wall is formed by the membrana 
tympani ; the inner separates it from the labyrinth ; the lower, 
or floor, from the jugular vein ; the upper, or roof, from cerebral 
dura mater ; in the posterior wall are irregularly-bordered open- 
ings into the appendix of the tympanum, the mastoid process ; 
and anteriorly it terminates in the Eustachian tube, which, 
serving for the escape of fluid as well as for ventilation, is 
directed somewhat downwards. 

A perforation of the membrane in suppuration of the middle 
ear is not an unalloyed evil, since it affords the only safe outlet 
for pent-up pus, except the Eustachian tube, which seems, as a 
rule, to be the very last means it finds of exit. The following, 
however, is an illustrative case of suppuration in the middle ear 
without perforation : — 

J. L., a clergyman's son, set. 16, sent up from Weymouth to 
consult me in May, 1878, had been suffering three weeks from 
very severe head symptoms, with intense pain, attributed to 
bathing in the seat shortly after an attack of mumps. 

The whole of the left side of the head was in great pain, and 
no kind of sound was audible with the left ear, but there was 
not any discharge externally. He, however, described a " feel- 
ing of fluid running down the throat," and he had a most dis- 
agreeable taste in his mouth, and his breath was very offensive. 
There was no bulging and only slight congestion of the mem- 
brana tympani. I diagnosed this to be one of those rare cases 
in which pus forces its way through the Eustachian tube, and 
no perforation of the drum-head occurs. Fi*ee leeching in front 
of the ear and purgative medicines were ordered, which by the 

♦ HintoD's "Tr5lt8cV p. ^• 

t /6., p. 31. 

X There is a moet interesting account in the yew Tart Medical Record 
for May 4, 1878, of '' Diseases of the Ear from Bathing,'' kindly sent me 
by the author. Dr. Sexton. 
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next morning had almost removed the pain. The tympanic 
cavity was, by means of the Eustachian catheter, washed out 
with a solution of iodide of potassium once daily, and the 
patient, although deaf when he returned to Weymouth, a month 
afterwards had completely regained his. hearing. 

If, in consequence of caries, pus penetrate through the upper 
wall of the tympanum, meningitis or abscess of the brain is 
necessarily the result ; but if through the lower wall, septic 
thrombosis of the jugular vein, or, as Sir William Gull tirst 
pointed out, pyaemic abscesses of the lung of the same side, 
accompanied perhaps by similar abscesses of the liver, ensue. 

If the mastoid antrum is well developed, as it is shown in 
Fig. 10, throftibosis of the lateral sinus, meningitis, or cerebellar 
abscess is threatened. 

If the carious process extends through the inner wall, fatal 
haemorrhage from the carotid artery, which lies in close prox- 
imity, or facial paralysis, may occur. These accidents follow 
almost exclusively the chronic form of suppurative inflamma- 
tion. The discharge in an acut« attack of aural catarrh, as a 
rule, bursts through the membrana tympani, which should, if it 
be observed to bulge, at once be carefully incised to let out pus. 

Amongst the rare remote effects of aural suppurations nmst 
be included abscesses in the lung and liver, peritonitis and 
pleurisy, Bright's disease, and amyloid degeneration. 



Organisms in Suppurative Aural Discharges. 

According to Zaufal, in acute otitis media, due to cold and 
catarrhal extension from the naso-pharynx, the ^?7ic?67/io-&a^/?^ 
of Friedlander, and diplococciis of Frankel, play an important 
part ; on the other hand, this observer found that streptococcus 
pyogenes is usually present in those dangerous chronic cases 
which present intra-cranial complications. The two accom- 
panying plates are drawings of preparations made by Mr. J. 
Jackson Clarke from a fatal case of cerebro-spinal meningitis, 
which supervened on suppurative otitis. Rohrer asserts, as the 
result of liis cultivation experiments, that whereas cocci alone 
are usually present in non-foetid discharges^ bacilli and cocci 
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violet^ obtained from a sub-arachnoid collection of pus in a child who 

died of cerebrospinal meningitis due to middle ear disease. 
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are found together in fetid cases. Inoculations, however, 
proved that the bacilli were of a sa.prophytic and innocent 
nature. Barker (in his Hunterian Lectures) remarks on these 
observations, and points out that some of the most dangerous 
sequehe may be met with where the secretions from the tym- 
panum are either nearly or quite odourless. 

Allusion has already been made to the presence of staphylo- 
cocci in external otitis ; these organisms have been recognized 
by many observers in tympanic suppurations.* 

In tubercular lesions the bacillus tuberculosis is readily 
found by the usual special methods. The Klebs-Zoejffkr bacil- 
lus of diphtheria, and the specific organisms of scarlatina and of 
measles are occasionally, but not invariably, to be found when 
these respective diseases are complicated with auml discharges. 

Leptothrix is rare ; and aspcrgillus niger (see Figs. 35 and 36), 
is only found infrequently in hospital patients, when it extends 
from the meatus; the subjects of it are usually foreigners of 
dirty habits, who have contracted the disease abroad. It and 
other varieties of aspergillus are occasionally associated with the 
application to the meatus of oil, which, of course, tends to 
become rancid. 

Attic Disease. 

Bone disease in the attic of the tympanum or malleo-incudal 
recess (see p. 11), is fortunately comparatively rare, for not 
only is the diagnosis often difficult, but the treatment requires 
skill and patience, and is but too frequently unsatisfactory. 
This cavity is divided, by the head of the malleus and its liga- 
ments, into two communicating chambers; the outer one, 
bounded externally by Shrapnell's membrane, is the external 
attic or Prussak's space. The accompanying Fig. 59 shows the 
attic exposed by cutting through the neck of the malleus. The 
vertical section. Fig. 60, represents the parts in their natural size. 

♦ For a very comprehensive r^sum^ of the work done in the bacterio- 
logy of suppurative affections, and valuable original observations, see 
de Vom^urt, *'R6]e des Micro-organismes dans les Otites Moyenues 
Pnnilentes, &&" Thdse de Paris, 1892. 
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Attached to the maUsus are the superior and external ligameuta, 

imd immediately below the latter is the luembrana flaccida or 
Shrapnell's membrane. Fig. til represeuta a vertical section 

Head of the mallcuB 



ligt. of the mBlleua J 



Fts. 61.— The External Altie. After Politzer. 

through the upper part of the malleus, &c., of a child as Been 
under a low power of the microscope. According to Professor 
Politzer, from whose work on diseases of the ear the drawing 
(Fig. 60) is taken, the external ligament is formed by intersecting 
liands of fibrous tissue with large intervening lymph spaces. 
Morbid changesdevelop in this region, partly as piimai-y affections 
and partly as the results of diffuse diseases of tlie tympanum. 
" With regard to treatment in simple perforations of Shrapnell's 
membrane, the septic matt«r in the external atticus must first be 
removed. Simple irrigations are insuflicieut, as the tluid does not 
penetrate into the deep parts owing to the narrowness of the 
opening. For these irrigations Politzer recommends Hartmann's 
cannula, or an instrument devised by himself, which is supplied 
with an elastic tube. As to the fiuid for irrigation, a 3 per cent. 
watery solution of resorcin, or, when there is a foul-smelling 
discharge from the ear, a watery solution (1 in 2,000) of 
sublimate, is recommended. After repeated antiseptic lotions, 
some drops of a saturated alkaline solulion of boric acid (1"05 
to 20j or tlie alcoholic solution of iodol, occasionally also a 
concentrated solution of nitrate of silver (1 to 10^ should be 
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injected into the attirnx thrrmgh the ])ertorated Shrapnell's 
membrnne with an elastic tube. On some occasions the intro- 
duction of thin iodolbmi rods into the suppurating cavity 
provea highly useful. If continued, severe suppuration en- 
genders & suspicion of caries of the ossicles. Politzer advises a 
careful examination of the atttcus with the sound, as caries of 
the ossicles or of the margo tympanieus can only be detected in 
that way. He lias practised a luonffiuvre devised by himself, 
by which a soft Hexible sound can be turned around its longi- 
tudinal axis, and the cavity of the atticus thus explored in all 
directions. As to extraction of tlie malleus, wliicli has been 
practised in modern times for other tlian carious conditions, 
Politzer thinks it is only indicated where disease of that bone 
can be certainly proved to exist. Hartmann recommends free 
draiuage in morbid conditions of the attic by removal of the 
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Flo. 62. — Tlie outer aurface of the Tjtnpanio Uembrane, &c., enlarged twioa 



poTS ossf^i (seen in Fig. 62, above the niembraua ilaccida) with a 
special little cbiael. He points out that the attic in disease 
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is often shut off from the rest of the tympanum, and that, 
as the perforation in Shrapnell's membrane is necessarily 
small, these cases often lead to intra-cranial mischief."* I 
have no doubt that in many cases of subdural abscess in the 
middle fossa that the destructive processes extend from this 
region through the tegmen tympani. In connection with these 
operations, Burnett, in recording a case, has recently pointed 
out that, after the necessary incisions with knife and chisel, the 
structures can be better removed by means of a snare than by 
small forceps — a very practical hint ; but the danger of dis- 
locating the stapes, and thus draining the labyrinth, if force is 
used, must be borne in mind, and the ossicles should not be 
seized with the snare until it is believed that they have been 
detached by the necessary incisions. The curette, or scoop, must 
be used with caution in the attic. 

These delicate operations can only be briefly alluded to, 
rather than adequately described, in an elementary work ; they 
require great manipulative skill, and should only be undertaken 
after fully appreciating the responsibility, even by experts. 
Dr. Sexton's set of delicate instruments are the best I have seen 
for the purpose, and the practitioner requiring details of the 
methods adopted for excising the ossicles is referred to that 
aurist*s text-book. 

It must here be mentioned that " cholesteatomata," pearl-like 
growths held by some to be epithelial accumulations, but by 
others considered true tumours, are sometimes found in the 
attic (as well as in the mastoid cells). They are usiiolly associ- 
ated with a long history of intermittent suppuration and per- 
foration of Shrapnell's membrane; a discharge of pus, or a 
|)olypus, or a granulation is sometimes seen issuing from the 
perforation. It is asserted that they form a very favourable 
nidus for the growth of septic organisms, and serve to explain 
those cases where, with ShrapnelVs perforation, the discharge 
suddenly stops, giving rise first to pain and afterwards to the 
development of intra-cranial symptoms. The treatment is ob- 
viously to endeavour to cleanse the attic with the intra-tym- 
panic syringe. Recently a number of these cases have, in 
* Quoted from the Year Book of Treatment^ 1891, 
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Europe and America, been submitted to the operation of removal 
of the malleus, and sometimes of the incus also, with reported 
success. 

When cholesteatomata in the attic cannot be thoroughly 
removed by these operations through the meatus, and when 
they extend into the adjacent cells, some more radical procedure 
is necessary. The one mostly in vogue is to open the mastoid 
antrum by the ordinary incisions; many prefer, however, to 
open the mastoid cells and tympanum from the meatus after 
the auricle is detached and displaced forwards ; this entails tlie 
chiselling away of the upper and posterior bony walls of tlie 
meatus, but it is a ver}' thorough operation, and does not appear 
to introduce in practice any additional element of danger. It 
enables one to ascertain with more certainty the exact condition 
of affairs, especially as to whether any or all of the ossicles are 
diseased, or whether ankylosis is present. 

Aural Polypl 

Varieties and Structttre of Aural Polypi, — According to their 
histological characters, aural polypi may be divided into the 
following classes :— 

(1) "Granulation" tissue (syn. Granulomata), (2) Mucous, 
(3) Fibrous, and (4) Hyaline myxomatous polypi. 

(1.) The "granulation" tissue polypi are reddish, rounded, 
soft, and very vascular tumours, varying from the size of a pin's 
head to that of a pea, or somewhat larger. On microscopic 
examination they are seen to have a thin outer coating of 
epithelium, the lowest cells of which are columnar or quad- 
rangular, while the more superficial are polyhedral, in two or 
three rows, and flattened towards the free surface, as in the 
specimen, from which the illustration (see coloured plate) was 
taken. The bulk of the growth is made up of round or oval 
cells, containing large nuclei and granular matter, imbedded in 
a hyaline or finely granular stroma. A few fine filaments of 
connective tissue are seen running through the growth, more 
abundant in the older parts of it, and around the vessels, which 
are numerous, large, and thin-walled, resembling dilated capil- 
laries. 
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Fio, 133. — Mierost'opical 



of Mucous Fuljpue. 



(2.) Tlie miicous polypi manifest a rather liigher stage of 
development, aud in structure aoiuewhat reaemble the fcetal 
ekin at about the fil'tli month of embryonic life. They present 
un outer epithelial coat, the auperhcial cells of wliich are 
siiuamous, like those of mucous membrane, the intermediate 
layer devoid of apioea, and the lowest rete cells columnar, and 
supported by delicate papillie of connective tissue. Here and 
there the epithelial layer is pi-olouged into the substance of the 
growth in the form of gland-like recesses or crypts. The main 
bulk of tlie groM'th consists of a soft mucous matrix, lying ui 
the meshes of elastic and areolar connective tissue, and enclos- 
ing cells, of which some are round or oval, with large clear 
nuclei, but the majority fusiform or stellate. The vessels are 
abundant, large, and thin-walled. 

In structure, these polj-pi are intermediate between the true 
myxomata and the soft fibromata (libroma molluscum}, and 
represent a stage in the development of connective tissue inter- 
mediate between granidation tissue and distinct fibrous tissue, 

(3.) The_jfJjY»i«ipo%;i', rarer than the last, have, like them, an 
outer epithelial coat, with well-marked superficial squamous 
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cells, an intermediate layer of polygonal cells, and a colmi 
layer of re.te cells, resting un a somewhat conueused fibrous J 
layer, which in places sends upwards minute papilLt. 




Ki,;. (H.— MiiTOKopinil Scclion of Kit.rous I'oljiiua. 
a. Epitlieliil lajer. 
Ii, Blood-TcascU of gFonth. 

c. e, p. OelU of tuperficuJ lub-i-pitliclinl lajcr. 

d. CnpiUariei. 

Tlie mass of the growth is distinctly filiroiis, the stroma being:;J 
made up of loosely-interlacing Vmndles of areolar and elaatio>I 
tissue, containing in their meshea remains of the mucous inter- i 
celluhir substance and some smalt and usually fusiform or 
angular cells. Tiie vessels are of less size, anil have thicker 
walls, than those of the last-named variety of polypus ; and dis- 
tinct arteries, veins, and capillaries can be seen in their interior 
as well us at their base. 

Aural jxilypi very often present a comhination of the variona 
stnictural types described above, the most recent poi-tion of the 
growth being round-celled, the later umcous, and the oldest 
tirm and tibious. 

Towai-ds the base are found arteries and veins, with distinct , 
endothelial, muscular, and tibrous coats ; but in the tumour 
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itself these vessels are lined by endothelium, supported only by 
a delicate fibrous basement membrane. The smallest polypi 
have no distinct epithelial coat, and their microscopic appear- 
ances are identical with those of roimd-celled sarcoma. 

Hyaline or (jelatiniform 7ni/,vo7na(a, by far the rarest variety 
of aural polypi, are soft, jelly-like, semi-tmnslucent nodules, 
pervaded by vessels which can be easily teased out. When cut, 
the surface swells up, and scrapings show red blood corpuscles 
mixed with round, fusiform, angular, and stellate cells, floatmg 
in a transparent viscid fluid. They consist of an outer epi- 
thelial coat surrounding a network of branched and fusiform 
nucleated cells, which lie in the midst of a gelatinous matrix. 
Small round cells are scattered here and there among the 
larger branched ones, and occasionally fat cells and elastic 
fibres occur. The blood-vessels are numerous and thin-walled. 

Voltolini* remarks that aural polypi, when they excite little 
pain if pulled upon are benign in character, but when veiy 
sensitive afford a bad prognosis, and a deeper affection (c.(/,, of 
the bone) may be diagnosed. He relates two cases in which 
the poljrpi were excessively tender to the touch : both termin- 
ated fatally, one from violent haemorrhage from the ear, and the 
other from meningitis. 

Etiology and Situation, — ^Aural polypi are, as a rule, the 
result of long-standmg otorrha^a. They may arise from the 
walls of the external meatus, or even from the membrana 
tympani or Eustachian tube, but probably most commonly from 
the tympanum. They make their way out through a perfora- 
tion in the membrana tympani. 

TreaivuTtt, — The smaller polypi may be destroyed by the 
constant application of caustics. For some of the softer kinds 
sulphate of zinc in strong solution, or, perhaps preferably, this 
with carbolic acid (aa gr. v ad 3J)> answers very well. 

J. B., iEt. 38, a labourer, came to St. Mary's Hospital, April, 
1878, suflering from intense pain on the left side of the head. 
He was seen by one of the physicians for out-patients, who, at 
once discovering ear mischief, sent him to me. He had been 
almost completely deaf in both eai*s since a fall six years pre- 

• Loc. cU. supra, 

Q 2 
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viously, and for the past three months had been under treat- 
ment for the pain in the head, which was attributed to neuralgia. 
I removed a large polypus blocking up the external meatus, 
and immediately a large quantity of thick foetid pus escaped 
from the ear. 

He at once obtained relief from the severe head symptoms. 
The hearing afterwards slightly improved. The pent-up pus 
would probably have led to much more serious results had it not 
been evacuated. 

A. B., vet, 17, came up from Windsor to consult me at the 
hospital, March 15, 1876, with a polypus in the left ear, the 
largest I have seen. She had been gradually getting deaf for 
six years, during which time there had been a constant and 




Fio. 65. — Polypus from Ear, natural size. 

The pedicle shows the size of tlie perforation in the niombrana tympani through 
which it passed. (St. Marj-'s Hospital Museum, Xo. 800.) 

offensive aural discharge. I removed the gi-owth in the usual 
way with Sir W. Wilde's snare. She was very sick after the 
operation. The discharge eventually ceased, and in a month's 
time she went home with her hearing restored. 

S. B., let. 59, came to the hospital in May, 1876.* She 
stated that twenty-three years previously she was placed under 
chloroform, and a polypus was removed from her right ear, and 
that subsequently the external meatus was filled witli cotton- 
wool. She was told that she would never hear again in that 
ear, as " the fangs of the tumour had come away." For a few 

* British Medical Journal, December 16, 1876. 
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years after the removal she liad iio pain or discliai^, but alie 
could still liai-dly hear a sound ou the right side. For two or 
thi*ee years past there had heeii a very offensive dischai-ge, aiid 
latterly she had felt pain over the right aide of the head ; this 
during a month had been so great that sleep at night had been 
iniposaible. When she came to tlie hospital her face was very 
much swollen, aud she could uot bear her ear to be touched. 
Eight leeches applied in front of the trag\i3 gave immediate 
relief. Wheu she came again, what appeared to be a lartre 
polypus was seen iu the right external auditory meatus. "Wilde's 
.snare brought away a piece of this about the size of a pea. A 
hardened white substance, which proved to be cotton-wool 
placed in the passage twenty-three yeara previously, was then 
removed, and then the rest of the jjolypus. This had eridenily 
forced its way along the roof of the meatus so as eventually to 
bang over and completely cover the cotton-wool. A weak 
carlwlic acid aud sulphate of zinc lotion and a quinine and iron 
tonic were ordered, lu a month's time the discharge ceased, 
and, although she had a large jjcrforation iu the membi-aiui 
tympani, the patient could liear tolerably welL 

G. G., a postman, tet. 5G, came to the hospital in June, 1876. 
His right ear had liceu discharging for tweuty-fuur years, during 
the last ten of which it had been deaf, ami at times in very gi-eat 
pain. For a year about a teaspoonful of discharge had come 
from Ilia ear daily, aud lately he had been so giddy, especially if 
he bent down liis head to look at a letter, that lie had been 
quite unKt for his work. A very large mucous polypus was re- 
moved. The same treatment was adopted as in the last case, 
with a like satisfactory result. He remarked before leaving the 
hospital that he should have escaped a good many years of 
suffering had the polypus been earlier removed; but lie had 
&cU:d on the advice constantly given him " not to meddle with 
ilie ears." 

These cases are of interest, as showing tlie great length of 
time people will submit to paiii aud the constant pouring of a 
loathsome discharge from the eai-s, without seeking relief. 

A great many more similar instances could be adduced; but 
what I want especially to point out is, that a successful ter- 



230 



CHRONIC SCPPUEATIVE INFLAMMATION 



'^ 




mination is not to be expected without careful treatment when 
the polypus is removed. Thorough cleanliuess is most essential. 

If the discliarge is allowed to go on un- 
checked after the opemtion, and no steps are 
taken to get rid of the accumulated secretion 
in the tympanic cavity, another polypus is 
likely to spring up in a short time. Hinton 
remarks :* — " Growths of this nature in the 
ear are extremely i)roue to recur, but the 
degree of obstinacy with which they resist 
treatment is very variable. In some mre 
cases they will come awny spontaneously 
and leave a permanently healthy surface; 
in others they will disappear before treat- 
ment, and show no tendency to recur ; in 
othei-s their eradication is attended with the 
utmost difficulty. It has seemed to me that 
the accumulation of secretion behind the 
polypus or its root is one of the most fre- 
([uent sources of difficulty in their treat- 
ment, especially in cases where the mem- 
brana tympani is perforated. The viscid 
matter poured out by the spongy mucous 
membrane of the tympanum tends to cling 
about its various crevices and maintain a 
perpetual irritation, which sets every kind 
of caustic or healing application at defiance. 
Accordingly a chief object to be aimed at 
in the management of polypi is the perfect 
cleansing of the deep-seated parts of the 
organ. This is not to be effected by syring- 
ing merely, however vigorous and long-con- 
tinued. Water does not remove the tena- 
cious matter, nor, probably, does the stream 
reach the wliole secreting surface." In all 
cases after the polypus is removed it is 
necessary to apply to its seat a strong caus- 

* " Supplement" to Tojiibee's Diseases of the Ear, p. 432. 
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tic, c'.y., solution of nitrate of silver (480 gr. to 3J) i^ cotton- 
wool on a suitable holder. Some surgeons recommend touch- 
ing it with chloracetic acid by means of a camel's hair pencil 
every other day or so, until all signs of the growth have dis- 
appeared. Chromic acid is still more powerful, and may also 
be used advantageously. It is best applied on a copper probe, 
or better still on a probe witli a small platinum loop. The 
deliquesced acid is tlie best. Dilute solutions are useless. It is 
well after these strong remedies have been applied, especially if 
any pain is experienced, to syringe the ear with warm water. 
After touching with cliromic acid a neutralising alkaline injection 
is more especially indicated. Very little pain, however, will be 
caused if the greatest care be taken to touch only the small spot 
from which the polypus springs ; it is therefore best to guard the 
meatus with a speculum, and to use a strong light. Perchloride 
of iron and sulphate of copper have their advocates. 




ITio. G7.— Blake'8 Modification of Wilde's Polypus Snare, 

Numerous means have been proposed for the removal of 
aural polypi. Toynbee invented for that purpose the lever ring 
forceps, and Allen a slender three-bladed pair of forceps. An 
excellent instrument for cutting through them has also been 
introduced by Dr. Turves. I always use Wilde's snare, as 
modified by Blake,* and prefer it to everything else that has 
been suggested. 

Attempts at removal of a polypus with forceps or snare are 
rarely successful in eradicating the whole of the growth at one 

♦ A description of Dr. Clarence J. Blake's snare, which is adaptable to 
several purposes, may be found in the Archives of Ophihalmoiogy aud 
Oiologiiy No. 2, vol. 1, publiehed in Carlsruhe aud New York, 1869. 
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operation. After the large mass has been removed, the meatus 
should first be syringed repeatedly with warm water and this 
should be followed by an instillation of cocaine (10 or 20 
per cent, solution), not so much for the relief of pain as for its 
styptic properties. After a few minutes, the meatus should be 
thoroughly cleansed with cotton-wool and then inspected in 
order to ascertain the exact site and dimensions of the pedicle 
or base ; if necessary, this should be thoroughly curetted with 
a small ring knife. When the growths spring from carious bone 
it may be necessary to scrape tlie bone under the granulations 
with a small sharp spoon (Hartmann's), but a general anaesthetic 



Fig. 68. — Ring Curette (i nat. aize). 

is to be preferred to cocaine for this procedure. These granula- 
tions re([uire repeated and energetic treatment, and rapidly 
recur. Almost immediate recurrence is to be expected unless 
energetic preventive measures are adopted. Practically, three 
courses are in vogue for this purpose, either — (1) constant 
curetting, (2) acid or galvanic cauterization, or (3) the use of 
some dehydrating fluid such as alcohol. The latter, which was 
introduced by Politzer on theoretical grounds, is the least severe 
measure, and acts by inhibiting the granulation growth through 
the abstraction of water. Ordinary rectified spirit sometimes 
causes pain and irritation, and many practitioners, therefore, pre- 
scribe spirit diluted with from 10 to 25 per cent, of water, 
but it must be remembered that such dilution considerably 
modifies the dehydrating, and therefore the destructive, power 
of the alcohol ; instead of dilution with water, the admixture 
of 25 per cent, of glycerine neutralizes the irritating effect of 
spirit, and is at the same time itself a dehydrating agent. 
Antiseptics such as salicylic acid can be advantageously dis- 
solved in alcoholic instillations, and they should always be 
applied warm to a dry meatus. Alcohol drops undoubtedly 
cause siirinkage of polypi in many instances, but Voltolini has 
pointed out that their use for many months is undesirable, from 
the continuous abstraction of water from the mucous lining of 
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the tympanum. The drops should only remain in the ear for 
twenty minutes, when the tympanum should be syringed with 
the antiseptic solution considered appropriate for the concomi- 
tant suppurative disease. 

Facial Paralysis. 

With respect to facial paralysis, which not infrequently follows 
a chronic discharge from the ear, I cannot do better than repeat 
what Dr. Hughlings Jackson has so well said : — " Uncomplicated 
facial disease, with ear disease, is not a cerebral symptom ; it 
is not an iutra-cranial symptom ; it is scarcely an ear symptom ; 
it is rather a bone symptom. It is occasionally the precursor of 
facial intra-cranial mischief ; but, as a matter of fact, not often, 
and, when so, it is independent of it. The ear disease, by dis- 
tinct processes, happens to do two entirely different things at 
once, or in quick succession. It is erroneous to infer that 
because the process by which the palsy results is a gross one, 
recovery will not follow ; complete recovery often does." My 
ex|>erience has been uniformly in accordance with these state- 
ments. Von Troltsch observes, " The facial palsy does not even 
show much extension of the tympanic disease, but only slight 
extension in an unfortunate direction.'** 

Caries and Necrosis. 

Bone destruction in the neighbourhood of the middle ear is 
probably always the result of acute or chronic suppuration, in 
other words, ulceration of the bone' is nearly always preceded 
by ulceration of the overlying muco-periosteum. Occasionally 
in acute fevers, as the result of the cutting off of the blood 
supply in certain portions of the petrous bone, a large seques- 
trum is formed. Bone destruction usually occurs in tubercular 
or in weakly individuals, and is often preceded by the formation 
and retention of exudation products and cholesteatomata, which 
cause ulceration by pressure. These destructive processes are 
more common in the mastoid cells than in the attic and other 
parts of the tympanic cavity ; but, as has been mentioned pre- 

* See page 189. 
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vioiisly, bone disease is not infrequently rendered evident on 
probing the meatus and tympanum ; on account of tlie occlusion 
by caseous deposits of the passage from the mastoid cells to the 
tympanum, the mastoid region is more frequently involved, and 
the carious process, fortunately, usually extends outwards ; but 
the destruction may proceed from the antrum or tympanum 
superiorly to the middle fossa of the cmnial cavity, or internally 
to the sigmoid portion of the lateral sinus and posterior fossa. 
Fortunately the bony tissue surrounding the labyrinth is seldom 
involved, though I have more than once seen the cochlea ex- 
foliated, and also the aqueduct of Fallopius opened. It is re- 
markable that the membranous fenestroi are so seldom destroved. 
and this accounts for caries rarely, comparatively speaking, in- 
volving the labyrinth. Cases are, however, on record of pus^ 
passing through the labyrinth to the internal auditory meatus. 

Haemorrhages and inflammation of the walls of the neighbour- 
ing arteries and veins which pass through the temporal bone are 
an occasional result of caries. Bleeding sometimes pix)ves fatal 
in a few minutes when the carotid artery, jugular vein, or lateral 
sinus is ulcerated. A like result, though not so rapidly, has 
followed ulceration of the middle meningeal and stvlo-mastoid 
arteries. 

Of the ossicula, the stapes is least frequently affected, and its 
footpiece is rarely lost ; the long process of the incus is more 
liable to disease than the rest of the bone ; but, on the other 
hand, the head of the malleus is far more often destroved than 
the handle. 

The presence of a sequestrum can only be diagnosed with 
certainty in those cases where it is possible to make out a piece 
of bare movable bone by means of a straight or bent probe, but 
the presence of bone disease may with fair accuracy be assumed 
from the following series of symptoms (Hartmann) : — 

1. Long-continued foetid discharges unrelieved by persistent 

and varied treatment for oton'hoea. 

2. Ilapidly recurrent gmnulations. 

3. Hyperostosis of the inner portion of the posterior wall of 

the meatus. 
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4. The previous removal of small sequestra from the meatus 

without diminution in discharge. 

5. The present or former existence of fistulous openings 

behind the ear, with copious foetid discharge. 

6. When, in addition to the above, there is swelling of the 

external ear and involvement of the lymphatic glands. 

On account of the danger of intra-cranial extension, it is of 
importance to recognize early, the condition under consideration, 
and to carry out prompt and energetic surgical treatment. 

A sequestrum in the meatus, or in that part of the tympanum 
which can be explored with instruments through the meatus, 
can usually be removed with a little manipulation by means of 
steel hooks and small forceps. It is sometimes necessary to 
incise the swollen meatal lining when the sequestrum la large, 
and if enough space is not gained by incision, it is better to 
avoid rough measures and at once proceed, under an ana}sthetic, 
to perform the operation of displacing the auricle and cartil- 
aginous meatus forward ; and if this even is insufiicient, the 
posterior wall of the bony meatus must be cautiouj-ly removed 
with a chisel. Sec^uestra in the mastoid cells are best removed 
by the incisions described elsewhere for reaching the mastoid 
antrum. In cases of extensive caries it may be necessary to 
combine this latter operation with the one just described for 
reaching the inner end of the meatus and tympanum. After 
sequestra, granulomata, and cholesteatomatous masses have been 
removed, all carious areas must be cautiously, but thorougldy 
curetted. The areas of danger are those elsewhere detailed in 
connection with mastoid operations. I have seen numerous 
ca.ses in which diseased bone has been inferred from recurrence 
of granulations in the meatus, and absolutely diagnosed by the 
probe, and in which scraping the diseased area with a small Volk- 
mann's spoon, combined with acid applications, has effected a 
cure ; but, unfortunately, in a large number of instances, there 
is disease in the remoter parts of the middle ear as well, when 
the mastoid cells must be opened if there is evidence, or even 
suspicion, of disease in tliat region. 
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Cases Illustrating Disease of the Mastoid Cells. 

K. S., set 19, a servant, was sent by Dr. Owen Roberts to 
consult me at 8t Mary's, suffering from an abscess over the 
mastoid process, with high fever, and a pulse of 120. She had 
for five yeai^ complained of a constant and veiy offensive dis- 
charge from her right ear, and latterly of a dull heavy pain and 
great tension at the back of it. By means of a deep incision 
through the periosteum of the mastoid process, a quantity of 
thick pus was evacuated. After this, under a course of quinine 
and iron, she rapidly improved in health. An excellent plan in 
all such cases is each day to gently syringe out the tympanum 
and mastoid cells through the external meatus until the injec- 
tion finds its way out through the opening over the mastoid 
process. The parts were thoroughly cleansed in tliis manner by 
a carbolic acid and zinc lotion. 

Small pieces of necrosed bone gradually came away, and 
on the 11th of April she was well, and left the hospital, the 
wound having quite healed, and her hearing being almost 
restored. 

M. C, a3t. 25, a housemaid, was admitted into the hospital 
imder the care of Dr. Broadbent, June 9, 1874 She had begun 
to look pale twelve months before, but had felt well up to 
Christmas, when she began to grow weak. She had for about a 
fortnight, whether she had taken food or not, vomited daily 
about three pints of yellowish-green fluid. Besides weakness, 
she had suffered from swinuuing pains in the head, eveiything 
seeming to go round ; also from dimness of vision and a 
" running " from the left ear. She said that the beat of the 
heart ran up to the top of her head on the left side. Her pulse 
was 72, and her temperature 98*8°. She lisped, and had a 
slight difliculty in commencing to speak. The heart's apex-beat 
could scarcely be perceived. 

On the 12th she had great pain in her mastoid process, and 
was quite deaf with the left ear. Three days later she com- 
plained of nausea, sickness, and giddiness, and of pain an inch 
below and to the left of the apex of the ensiform cartilage. The 
chest showed tenderness on percussion. 
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On the 18th there was still discharge from the ear: the 
temperature was 99'2°. 

On the 19th Dr. Broadbent asked me to see her. On the 
whole of the left side of the liead she suffered acute pains, 
which, when she attempted to rest it on her pillow, " darted 
through her brain." Her face was much flushed. The skin 
over the left mastoid process looked red and swollen, but the 
discharge from her ear, which was totally deaf, had nearly 
stopped. She said she felt dizzy, and the patients in the ward 
looked quite small. I at once cut down upon the mastoid pro- 
cess, with the effect of evacuating through my incision, as also 
through the external auditory meatus, a large quantity of yel- 
lowish, creamy-looking, and very offensive matter. I kept the 
wound open by means of a small piece of lint as long as the 
discharge lasted (about six days). The ear was very frequently 
syringed with warm water, and three times a day a lotion of 
sulphate of zinc and carbolic acid (gr. v of each to ^i of water) 
was, after the injection, poured into the ear, the patient at the 
same time being directed to hold her nose and blow. By these 
means, and also by drawing up weak lotions through the nose, the 
parts were kept constantly clean, and the discharge was gradually 
stopped. The Eustachian tube was kept open by the occasional 
use of Politzer's bag. The wound closed, and by July 13 the 
mastoid process was quite free from pain, the perforation in the 
membrana tympani had closed, and the hearing of the left ear 
was restored. 

Abscess in tlie brain (probably in the cerebellum) would no 
doubt have resulted had the opening not been made. If the 
lateral sinus had been implicated (and the words she made use 
of, viz., " the beat of my heart runs up to the top of my head 
on the left side," were, I think, significant), the case would 
probably have terminated in lobular pneumonia, with gangrene 
of the left lung. 

A very similar case was sent to me a short time ago from the 
Isle of Wight, in which the wound remained open for several 
months, during which some small pieces of dead bone came 
away. 

The following is one of the many cases showing the benefit 
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that may be derived from — first, an early incision over the 
mastoid process; secondly, leeching freely; thirdly, constant 
washing with weak astringent applications : — 

L. T., a young woman, aet. 26, came to the hospital, November, 
187G, suffering from abscess behind the left ear. Ten days pre- 
viously she had caught a bad cold, which was followed by severe 
earache. Aft^r five days an abscess burst in her left ear, from 
which there had since been a very offensive discharge. Two 
days before coming to me the discharge had lessened, and she 
had thenceforwaid suffered intense pain over the left side of the 
head, especially behind the ear. A deep incision was made over 
the mastoid, and pus evacuated. She was sent up into the 
Manvers Ward, and six leeches were applied in front of the 
tragus, with the satisfactory result of taking away all pain. A 
weak carbolic acid lotion was prescribed, to be frequently 
syringed into the ear. The discharge gradually ceased, the per- 
foration in the membrana tympani closed, and on November 28 
the patient was discharged well. 

The next case is one of mastoid abscess and sepamtion of 
sequestrum : — 

L. S., ajt. 38, a German Pole, a hair-dresser, was admitted into 
the Grafton Ward under my care June, 29, 1878. He had pain 
and swelling behind the left ear, from which there had been a 
discharge since September, 1877. There was no paralysis of 
any kind, but the left ear was almost completely deaf The 
origin of the mischief he ascribed to sitting in a draught whilst 
travelling by rail. The free application of leeches, followed by 
hot linseed poultices, afforded considemble relief. As the soft 
parts behind the ear were swollen almost as large as one's fist, 
causing the pinna to stand out from the head, I made a deep 
incision on to the mastoid and let out a large quantity of pus 
Tlie bone was found to be considerably necrosed. Much swel- 
ling and a copious discharge existed for a long time. Occasion- 
ally there was very severe pain with shivering. The temperature 
fluctuated much from day to day, and reached 102° R on Octo- 
ber 4. Openings made from time to time caused great relief, 
and a drainage-tube left in for some days in the beginning of 
November gave vent to much tliick and offensive discharge. 



AND ITS RESULTS. 23& 

Poultices were constantly applied, and the wound-cavity was 
frequently washed out with carbolic acid lotions. 

On November 5 Mr. Stuart Brown, then house-surgeon, re- 
moved a piece of necrosed bone about half an inch in diameter, 
and subsequently other pieces of considerable size were taken 
away. The patient was treated with quinine and iodide of 
p<3tassium three times a day. The wound behind the ear closed, 
the discharge ceased, and when, at the end of the year, he left 
the hospital, although he had a large perforation in the mem- 
biana tympani, liis hearing was not entirely lost. He was on 
two or three occasions during his long stay in hospital in a most 
critical condition, and, had it not been for the free vent con- 
stantly given to the pus, a fatal termination no doubt would 
have taken place. 

Tlie operation of trephining the mastoid is a very old-estab- 
lished one, it having been advocated by Riolanus in 1649. An 
admirable summary of its history is given by lioosa. Though 
at one time it fell into great disrepute, it lias been advocated by 
all recent writers on aural surgery. Dr. A. H. Buck, in an 
article on disease of the mastoid, has collected thirty-four cases 
in wliich its cells were opened, twenty-six of which resulted in 
recovery. It is most frequently employed where suppuration 
due to caries or necrosis in the cells of the mastoid, or periostitis 
of its external surface has occurred. It has sometimes been 
suggested for cases of suppurative discharge from the middle 
ear for which a free vent cannot be obtained through the ex- 
ternal meatus or Eustachian tube, examples of which I have 
already described. 

Tlie general acceptance which the operation receives from 
modern surgeons was demonstrated during a discussion in 1880 
at the Clinical Society of London on two cases brought before 
the Society by Mr. Henry Morris, in one of which trephining 
was performed, and in the other only incision. It is indicated 
by the symptoms of pains, redness, and inflammatory oedema 
over the mastoid bone, with the usual constitutional disturbance 
accompanying periostitis or necrosis, whether disease of the 
middle ear be evidenced or not. It has doubtless in many cases 
prevented or arrested destructive inflammation of the middle ear. 
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A fomi of deep suppuration in the neck due to mastoid 
disease — a cause generally undetected — has recently been in- 
vestigated by Von Bezold.* He states that inflammation 
frequently finds its way from the mastoid cells into the digastric 
groove owing either to an inflannnatory perforation or to the 
vascularity, thinness, or natural porosity or dehiscence of the 
bone at that point. Pus in the groove is prevented by the 
digastric muscle and broad tendon of the splenius capitis and 
trachelo-mastoid and by the sterno-cleido-mastoid from showing 
itself externally. It is there in close contact with the occipital 
artery. The anterior edges of the splenius and trachelo-mastoid 
are attached by connective tissue to the fascia parotidea-mas- 
seterica, which posteriorly is united with the tendon of the 
trapezius by the fan-like expansion of the tendons of the sterno- 
mastoid and splenius. The pus, being thus confined between 
the deep muscles and the fascia of the neck, burrows below 
them and along the sheaths of the vessels, especially along the 
occipital artery, and so to the sheaths of the external carotid, 
following which it may reach the thoracic cavity. Von Bezold 
has not only observed this course and distribution of pus, but 
has demonstrated the same experimentally by injection into the 
mastoid cells, thus clearing up an obscure and often unrecog- 
nised result of mastoid disease. 

I have several times seen extension in thijs direction myself, 
and such a case under my care was recently successfully 
operated on by Mr. Pepper, and by him reported to the Harveian 
Society. 

Toynbee long since pointed out that in children under three 
years of age, if the disease proceeded upwards from the mastoid 
cells, the dura mater and the cerebrum alone became implicated, 
whereas after that age the lateral sinus and cerebellum were 
also and most frequently aftected. 

There are three points, I think, absolutely necessary to attend 
to in all cases of mastoid abscess : — 

1. Early incision over the mastoid process through the peri- 
osteum down to the bone. 

2. Constant cleanliness and antiseptic treatment. 

* Deutsche Med, Woche7ischrifi, Nov. 28, 1881. 
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3. Attention to general Iiealth. 

The following case ilttistrates the fact that acute mastoid 
inflammation is sometimes relieved hy leeching aloue. 

One summer I was called down to Kew bj Dr. Cundall to 
see a gentleman who was in a moat critical condition. There 
had been a discharge from the rij^ht ear for some time, bui this 
had suddenly stopped, leaving him with such intense pain over 
the whole side of the head that he could not bear to be touched 
with the bed-clothes. Hia temperature was 103°, his pulse 120, 
and he suffered from repeated vomiting, diarrhoea, and shivering. 
I prescribed quinine every three hours, and eight leecli&? round 
the ear, to be repeated in twelve hours if tliere were still much 
pain. Two daya afterwards 1 received a telegram to ask me to 
eome down at once, as the symptoms, wiiich had been greatly 
relieved by tlie two sets of leeches ordered, were growing 
serious again. Eight leeciies were applied as before with the 
satisfactory result of removing effectually all signs of mischief 
from the mastoid pro<.«s9, and what might well be considered 
very grave and perhaps even pytemic symptoms. 



Sclerosis of the Mastoid Process. 

Cessation of discharge, immediately followed by pain, usually 
means that the attic and the opening from the tympanum into 
the mastoid cells have become alttigethur blocked, either by 
.caseous accumulations, by the growth of granulations or polypi, 
or through liyperoatoais. The two former are the commonest 
antecedents. We have lately had at St. Mary's Hospital two 
instances of a rare form of mastoid disease characteiizcd by 
hyperostosis. In both instances there was present a vtry slight 
suppurative discharge of long standing which occaaioually 
ceased; there was no obvious swelling of the mastoid pro- 
cesses; great pain in the temporal bone, and especially in the 
mastoid region was frequently complained of; it always re- 
curred when the slight discharge ceased altogether, and the 
pain was only moderately increased on pressure ; inability to 
sleep well at night when tiie pain was worse and occipital 
headache characterized both cases. The discharge was small in 
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quantity, thin, and not foetid; no evidence of caries in the 
temporal bone could be detected ; no caseous deposits ever 
accumulated, as far as could be seen through the perforated 
membranes, in the tympana, and none were ever brought away 
by syringing. The hearing was only slightly impaired in both 
cases. The disease, therefore, appeared to be limited to the 
mastoid bone, and was evidently associated with chronic 
osseous changes accompanied by tension. Leeching and counter 
iiTitation in each case gave almost immediate, but temporary, 
relief. It was resolved to perform osteotomy by taking out a 
piece of bone from the mastoid, in order to I'elieve tension and 
to explore for any tuberculous spot. On trephining and chisel- 
ing over the site of the mastoid, a very solid piece of bone was 
removed in each case ; in fact, no lesion except sclerosing 
ostitis was discovered. The operations relieved the pain in 
each case for many months ; in one, however, there has been a 
recurrence of the pain, which has yielded to a seton. This latter 
mode of treatment was suggested by Dr. William Hill, who has 
found it useful in several instances. 

Operations on the Mastoid Process, 

Operative procedures in this region, as will be gathered from 
the foregoing remarks, are divisible into two kinds, viz. : 
(1) Simple incisions into the skin, subcutaneous structures, and 
periosteum ; (2) osteotomy of the mastoid process with trepliine, 
chisel, or other sharp instrument. 

The former class of operation is suitable when with periostitis 
there is a bulging abscess situated over or beneath the peri- 
osteum of the mastoid process not ob\'iously implicating the 
underlying bone and cells. Wilde's incision consists of a 
scalpel cut made right down to the bone from half an inch to an 
inch in length, parallel to the curved attachment of the auricle, 
and about three-eighths of an inch behind it. Should, how- 
ever, the centre of the swelling be farther from the auricular 
attachment tlian this, a more posterior incision must be made. 

If the posterior auricular artery be cut, the proximal end 
should be seized and twisted, or, if necessary, ligatured. It is 
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^^ndways well to examine the bone beneath the incision with a 
^H probe so that its coiidition may be ascertained ; this is espe- 
^M cially importtuit in children, because the shell of bone be- 
tween the cells and the periosteum in their case is much 
thinner than in adults, and can be easily perforated with a probe. 
I have frequently found that a good opening could be made by a 
strong probe in mastoid disease in young persons under the age 
of puberty, and it is in these oases that the gimlet is so handy, 

I Should the aymptomB not be relieved by Wilde's incision, as in 
those cases where the disease is situated deeply in the mastoid 
Cells, another is often useful along Eeid's " base line," crossing 
Wilde's incision at right angles ; the triangular Hups ai-e dis- 
sected up with the periosteum, preferably by a raspatory, and 
the auricle pulled forward. If any carious spot is found with 
a probe, we may be sure that the cells are diseased beneath it, 
and the sinus can be enlarged with a chisel or gouge ; it is not 
usually less than half an inch from the meatus. If no such 
spot be found, and it has been decided to open the mastoid 
antrum, certain landmarks have to be borne in mind, and much 
care is required in order to avoid the canal for the facial nerve 

kand semicircular canals abreast, the cranial cavity above, and 
the lateral sinus behind. Hnrtmann has laid it down that 
these dangers are best avoided by performing the osteotomy at 
a point immediately under the attachment of the auricle on a 
level with the osseous part ot the auditory meatus. The accom- 
panying woodcut will serve to recall the topography of the part. 
Professor Birmingham found a drill-hole made at a point corre- 
sponding to the lower and posterior of the right angles in 
Fig, 69, always opened the antrum at its lowest, part, in the 
temporal bones of adults. The bone should not be removed 
above the level of the roof of the meatus, as the cranial cavity 
is then in danger of being opened. Tlie temporal ridge which 
I said to correspond to the floor of the middle cranial fossa 
P>ia not a very reliable laudmark, but it can usually be felt, 
f and the trephine hole or chisel incision should always be 
I kept well below it By rememljering that the groove for the 
J lateral sinus is sometimes not more than three-eighths of an 
K'inch beh'nd the osseous meatus, the sinus ought rarely to be 

R 2 
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wounded even if exposed. A small red nasal bougie made 
of soft material, placed in the meatus and pressed against the 

HIGHEST POIHT OF MASTOID AMTRUW 




rio. 60.— The Outer fiurbce of the TUgH Temporal Bone of ft Touth, st. 16. 
(From ft ipecimen in tlie Huaeum of St- Hftrj'i Hotpital.) 

roof, forms an excellent guide as to the probable position of the 
mastoid antrum, and as to the direction in which the funnel- 
shaped excavation should be made when the chisel and mallet 
are used. If the depth of the incision does not exceed a half to 
four-eighths of an inch, the facial canal and inner ear will not 
be invaded. I myself now rarely use the chisel, preferring 
either a small hand trephine, or a trephine, or burr, worked by 
the sui^cal engine. 

I have found that I can work with as great precision with 
this instrument on the mastoid process as I can within the 
meatus, and as Dr. Macewen, of Glasgow, has pointed out, the 
force of impact associated with the use of the mallet and chisel 
— so undesirable if there are intra-cranlal complications — is 
avoided. 

On reaching the cells, a stream of weak sublimate solution 
should be syringed into them, in order to ascertain whether 
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they communicate freely with the tympanum, in which case the 
fluid will pour out of the meatus ; if the antrum contain granu- 
lations, cholesteatomata, or debris, these should be carefully 
removed, and the osseous walls thoroughly curetted. Many 
surgeons at the same time open the tympanum by pulling the 
auricle a little farther forward and detaching it, and then re- 
moving the posterior wall of the external meatus. Dehns or 
growths can then be got rid of, adhesions broken down, and the 
ossicles examined ^nd, if diseased, removed. A drainage tube, 
of perforated silver protected at its outer end with rubber 
tubing, should lead from the antrum to the most dependent 
part of the wound. 
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Chaptek XI IL 

THE RESULTS OF SUPPURATIVE INFLAMMATION 

{continued). , 

Intra-craxial Disease the Result of SuppcKAnoN in the 

Temporal Bone. 

From an examination of the combined analyses of Btirkner and 
Bezold, we find that, out of 43,730 cases collected by the former 
and 11,654 by the latter, the middle ear was affected in 66'9 
and 667 per cent of all cases respectively ; and, further, it 
would appear that about 29 per cent of all ear diseases are 
characterized by suppuration in the temporal bone. Moreover, 
statistics show that between 1 and 2 per cent of all cases of 
aural suppuration die from some intra-cranial complication. 

Barker records the fact that, out of 8,028 deaths from all 
causes in three large London hospitals during twelve years, 
there were only 45 cases due to disease of the temporal 
bone recorded, but he is careful to point out that many patients 
with aural suppurations attending the out-patient department 
of tliese hospitals must have died with intra-cranial complica- 
tions at their own homes. 

Of the 29 or 30 per cent of all aural lesions in which sup- 
puration is present in the temporal bone, about 5 per cent are 
acute and the remaining 24 per cent chronic. Intra-cranial 
complications, when present, are almost invariably the result of 
chronic and not of acute suppuration. In this latter class, viz., 
chronic cases, as has been already pointed out, there is frequently 
present caries of the bone, in addition to those accumulations of 
inspissated pus and cheesy masses in the tympanic attic and in 
the antrum and other mastoid cells. It is probable that antral 
collections are the most grave, because it is from this focus that 
infection usually spreads to the intra-cranial areas ; but that 
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quite limited caries and necrosis in the attic may occasionally 

extend through the tegtnen tympaui to the middle fossa, causing 

meuingilis and subdural and other abscesses, has been proved 

by HartQiaiui, I'olitzer, and others. Hartmann sajs that, in 

cerebral abscess, the extension is usually through the tegmen. 

Toyubee attempted to prove the thesis that afi'ections of the 

■ external meatus and mastoid cells tend to spread towai-ds the 

I lateral sinus and cereltelUim, while disease of the tymitanum 

tends to produce lesions in the cerebrum, and caries of t)ie 

I oochlea and vestibiJe, abscess in tlie medulla. 

The accompanying drawing shows a cerebellar abscess 

I due to extension of septic inflammation from the mastoid 

I sntrmn to the cerebellum. The lateral sinua narrowly escaped 

I infection- The abscess-cavity, owing to destruction of the 

posterior wall of the antrum, opened directly into that cavity. 

which again opened into the external meatus, so that pus of the 

cerebellar abscess escaped from the ear. The case was that of a 

boy who had pain, delirium, marked retraction of the head and 

Ittbdomen, irregular respiration, the "hydrocephalic" cry and 




ft INT. AUD. MEATUS. 



Fio. 70. — Uoritonlul Seclion showing n Dilated Miuiloid Antrum In oommunin- 
tion witli ■ Cerebellar Abscess. (St. 1i.acj'a Hospital Hiu«imi, Ho. 746.) 
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"tAche cerebr^lle," and a temperature which reached 102'5°. 
Some relief was obtained by clearing the tympanum of granula- 
tions. After death no lesion beyond the abscess was found. 

The rule has many exceptions, for the reason, it must be re- 
membered, that the forward extension of the posterior fossa and 
the excavation of the sinus, especially the sigmoid portion, at 
the expense of the thickness of the temporal bone, is subject to 
great variation within anatomical limits, and varies, moreover, 
with the age of the individual. (See Section on Anatomy.) 
Exceptionally, the lesion is situated so remote from the " fons 
et origo niali " as the opposite half of the brain. The abscess 
is more or less often found an inch or so from the carious spot, 
apparently healthy tissue intervening. Microscopical examina- 
tion, however, sometimes demonstrates thrombosed vessels 
along which the septic processes have travelled. 

Of 76 cases of cerebral abscess collected by Sutton and 
Gull, 27 resulted from aural disease, and, according to Lebert, 
at least one-fourth of all published cases can be traced to this 
source. His figures were 20 out of 80 .cases. The association 
was noticed in 9 out of 19 cases observed by E. Meyer. 

In reference to the intra-cranial lesions which may result from 
aural suppurations, Kornei: asserts that right-sided complications 
are much more common than those of the left side. This he 
believes to be due to the greater depth of the sigmoid portion 
of the lateral sinus on thS right side, to its passing farther 
forwards and being nearer to the various parts of the middle 
ear. Out of 45 cases collected by Mr. Barker, however, the 
right side was only implicated in 26 instances ; and in 57 
fatal cases collected by Dr. G. If. Pitt from the records of 
Guy's Hospital, " the right ear was the source of the mischief 
rather less frequently than the left." 

The intra-cranial lesion is rarely simple, two or more compli- 
cations being usually associated. In Barker's collection, the 
most prominent lesions observed were cerebral abscess in 11 
cases, meningitis in 15, cerebellar abscess in 8, phlebitis of the 
lateral sinus in 3, ^nd simple maiiasmus in 1. On the other 
hand, 20 of these died eventually of meningitis, 14 of pyaemia, 
5 of cerebellar abscess, 4 of cerebral abscess, 1 of phlebitis, and 
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1 of maraamua aolely. Thus, mejiingitis and pyEemia together 
were responsible for 34 deatlia. 

In Dr. Pitt's collection of 57 fatal cases, there were 18 of 
abscess, 9 on each side ; 3 were in the cerebellum, 1 in the 
pons, 2 in the centrum ovale, and the remaining 12 iu the 
temporo-aphenoidal lol)e8. In only 2 of these 12 latter abscesses 
was the dura mater over the anterior surface of the petrous 
bone healthy. Thrombosia of the lateral sinus occurred in 22 
instauces. Of these 57 cases, 34 were males and 23 females j 
17 were under 10 years of aye, 17 were between 10 and 20, 
14 between 20 and 30, and only 9 over 30. 

These statistics of Pitt do not bear out Barker's teaching, that 
of the intra-cranial com]>lications of aural suppurations, " more 
than nine-tenths came under the headings of meningitis, pyaemia, 
and sinus phlebitis." Still it must be conceded that in many 
instances meningitis and pyjcmia are secondary to intra-cranial 
abscesses not submitted to drainage by surgical interference, 
and are the immediate cause of death. 

Fortunately, aural suppurations do not give rise to intra- 
cranial complications until they have lasted a considerable period ; 
several oases have been recorded in which the oLorrhieawas of only 
a few montiis' duration, but the dLscharye in the majority of cases 
has lasted mure than a year. So long as the pus continually 
being formed at the diseased area has a ready exit, the patient 
may enjoy excellent health, though this is not always the case 
even when the di-ainage is good, but such an individual is always 
exposed to great risk from the liability to interference with free 
drainage from various causes, with resulting increase of the 
destructive processes and extension towaiila the interior of the 
skull. Interference with free drainage may be due to swelling 
of the lining of the meatus or tympanum, to the growth of 
granulation polypi in the external or middle ear, to formation of 
cholesteatomata and of bands of atlhesions, and to hyperostoses, 
in the meatus, or at the isthmus between the tympanum proper 
and the mastoid cells. It is quite comm(m for head symptoms 
to come on soon after a cessation of dischaj^e, and when otoscopic 
, examination gives no clue as to the cause, we must assume 
R^ither that the obstruction is in the deeper parts of the middle 
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ear which are inaccessible to visual inspection, or, as Barker 
suggests, a deep septic erysipelatous attack may sometimes be 
the cause, though septic infection is not necessarily accompanied 
by partial or complete cessation of discharge. Cerebral symptoms 
less frequently ensue without cessation of discharge ; there is, 
however, often diminution of the pus issuing from the meatus, 
and perhaps, therefore, retention in some of the cells, or in the 
attic, with free exit from other adjacent implicated areas. 

Tlie onset of head symptoms, with or without cessation of 
discharge, is sometimes consequent on exposure to cold, a blow 
on the ear, the introduction of foreign bodies into the meatus, 
and on operations, such, for instance, as for the removal of 
granulations or a polypus. I have seen such complications 
follow a too free application of chromic acid to granulations. 
In a majority of instances, however, there is no such history to 
account for the cessation of the discharge and the onset of head 
symptoms. I have in some cases ascertained that the otorrhoea 
has greatly increased with the onset of dangerous inflammation, 
but the possibility of retention, and, therefore, of extension of 
disease at some deep spot, cannot be excluded. In latent cases 
of cei-ebral abscess the insidious nature of the morbid process is 
often evidenced by the fact that the patient has not noticed 
any decrease or increase in the discharge for years, nor has he 
been aware of any change in his condition for the worse. 

Although generally, and especially in the case of adults and 
older children, intra-cranial complications usually result from 
chronic otorrhoea, there is a small, but important, class of cases 
which form a notable exception to this rule. I refer to acute 
catarrh of the middle ear with Eustachian obstruction in 
infants. In such instances, before the membranes have become 
perforated, the inflammation often spreads to the meninges, 
causing retraction of the head and other characteristic symp- 
toms, which, however, are markedly ameliorated, as I first 
pointed out some years ago, by paracentesis of the drum-head. 

My colleague Dr. J^ees* records a case of broncho-pneumonia 
with otitis where severe cerebral symptoms pointed to a com- 
mencing basal meningitis. I punctured both membranes by his 

♦ FractitioneTf voL 37, p. 81. 
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request, witli almost immediate relief of tlie symptoms, even 
though HO pus flowed forth. Similar symptoms, which recurred, 
were agaJu removed by a repetition of the operation, but on this 
occasion the tympanic cavities were inflated by Politzer'a method, 
and a little undoubted pus was expelled from the left ear. 

Muniu^^tis from otitis interna in children is a cause of death 
frequently overlooked, and paracentesis of the membrana tym- 
paai, where retraction of the head and other cerebral symptoms 
are present, is an operation wiiich, although quite harmless if 
skilfully conducted, ia by no means suiliciently resorted to. 
Kesumption of the normiil position of the head and subsequent 
good recovery are the usual results, if the operation be not too 
long deferred. Dra. Barlow and Lees, of the Children's Hospital, 
have sent me several cases where by paracentesis I have at once 
removed the patient from an apparently moribund to a con- 
valescent state. In this comiection 1 may mention that 
McKeown' describes a metliod of making an opening in the 
membmna tympani, which will remiiin patent for a considerable 
time. He pimclures the membrane either in front of or behind 
the top of the handle of the malleus, and cuts upwards as far 
as possible. Then he makes a second incision at the anterior or 
posterior part of the membrane, horizontally opposite the lower 
end of the first incision, and cuts upwards until the two inci- 
sions meet. In this way a triangular iiap is formed, which falls 
down, and is commonly retained in position by the coagulated 
blood. The orifice in time closes up, but remains open suffi- 
ciently long to produDe excellent results in some cases of 
chronio ear disease. 

It would be going beyond the limits of this work to discuss 
in detail the vaiious symptoms of abscess, meningitis, and 
pyemia, and I must content myself with reviewing the general 
aymptomatology of head lesions following aural inflammations. 

In the firet place, pain is Ihe symptom by which the patient's 
attention is called to a change for the worse in his condition. 
There may not be acute pain in the ear, though a dull aching is 
nearly always present in the mastoid region, radiating down the 
neck, or towards the frontal parietal or occipital regions, lu 
* Dahiin Jaurn. of Mud. iScience, 1886, vol. 1, Ji. 357. 
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addition to pain in, or radiating from, the ear, there is frequently 
present headache of a dull splitting character. This headache 
is rarely absent, and though attempts have been made to invest 
with diagnostic significance pains at particular spots and 
regions, the more cases one sees the less real value one is forced 
to attach to the site of even agonizing pain as a localizing 
factor. It is true that, occasionally, tenderness and various 
degrees of pain, have been present over an area which has later 
been found on the opei-ating or post-mortem table to have been 
over an abscess or other localized inflammation ; but unless the 
tenderness or pain is much increased on careful percussion it is 
well to be cautious in regarding it as evidence of a localized 
abscess. Abscesses in the temporo-sphenoidal and cerebellar 
r^ons have been associated with localized pain more or less 
acute at spots very remote from the seat of the lesion. 

The temperature chart, though occasionally puzzling when 
several complications exist, affords, on the whole, very valuable 
information. Its diagnostic significance has been very clearly 
summarized by Barker in his Hunterian Lectures. Oscilla- 
tions between subnormal and the highest ranges, together ¥rith 
rigors, almost invariably indicate pyaemia. Something of a 
similar chart is observed in sinus phlebitis, but the oscillations 
are not so great and the rigors less frequent In uncomplicated 
meningitis there is usually a persistently high temperature 
with no oscillations. In simple subdural abscess there is a 
high and steady fever, but the chart will be modified and 
masked by the complications which so frequently co-exist. In 
cerebral abscess, on the other hand, after an initial rise there is 
generally an abi*upt fall on the full formation of the abscess, 
and the temperature records are about or more often below the 
normal, as first pointed out by Mr. Hulke. The same rule 
should probably hold good in cerebellar abscess if uncompli- 
cated with meningitis or sinus phlebitis, but this is seldom the 
case. 

The pulse in cerebral absce^ss is often in striking contrast to 
that of meningitis, in the former being slow, even, and full; in 
the latter rapid, irregular, and smalL 

In regard to the bowels, in abscess and meningitis,. there is 
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usually constipation, diarrhoea being associated with septic in- 
fection. 

Barker remarks that vomiting may be an early symptom of 
any of the intra-cranial complications under discussion, but when 
it appears as a late symptom, it is more probably a sign of 
abscess, and especially of cerebellar abscess. 

Eigors are of course frequent in pyaemic conditions, but 
are also often observed at the onset of sinus phlebitis and 
abscess. 

Delirium is common in meningitis, coma in encephalic 
abscess, but either of these symptoms may be present in the 
later stages of intra-cranial complications. 

Slow and sluggish, but perfect, cerebration is especially a 
symptom of brain abscess. It is a most valuable sign, the 
importance of which has been insisted on by Dr. MaceweD, 
Dr. Gowers, myself, and others. It may occur in subdural 
abscess and in sinus phlebitis, in fact in any of the intra-cranial 
suppurative conditions now under discussion, but the symptom 
usually points, other things being equal, to abscess of some 
portion of the brain substance, and it speedily disappears when 
an exit has been given to matter by operation. 

Wasting, and even rapid emaciation, is of course a sequence 
to be expected in connection with the high fever of meningitis 
and pyaemia, especially if such conditions are accompanied by 
vomiting and diarrhoea ; but Barker has pointed out that abr 
scess, uncomplicated by lesions leading to fever and diarrhoea, 
is often accompanied by great wasting. 

Kespiration is usually slow, shallow, and regular in abscess. 
Cheyne-Stokes' respiration has been observed in basal menin- 
gitis^ whilst in inflammation over the convexity breathing is both 
accelerated and irregular. 

There has been much discussion as to the value of optic 
neuritis as a symptom. We can, I think, however, affirm that 
when present (as it is in about half the cases of intra-cranial 
lesions from aural disease) it is a valuable positive sign of head 
complications, especially in doubtful cases; but it has little 
diCTerential diagnostic value. Barker takes much the same 
view in reference to the state of the pupiL 
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Convulsive movements, especially if of a limited character, 
when present afford important localizing indications. The same 
may be said of paralyses, of motion and sensation, which are not 
very extensive. Errors of locomotor co-ordination — giddiness 
and reeling — are sometimes observed in cerebellar abscess and 
in meningitis of the posterior fossa. Careful observations as 
regards spasm and paralysis, together with an accurate know- 
ledge of the anatomy and physiology of the fiolandic area, are of 
paramount importance in brain surgery and have led to brilliant 
results at the hands of Macewen and others. 

Whilst twelve years ago very nearly all cases of suppurative 
conditions wifchin the cranium following ear disease died with- 
out any effective treatment, it can now be afiQrmed that within 
the last decade a considerable, and an increasing, number of 
cases have been submitted to the operation of opening the 
skull, in some cases timely, but in many instances too late. I 
have no reliable statistics as to the petcentage of cases which 
have been rescued from almost certain death by appropriate 
operative interference, but it is probably something between 
30 and 50 per cent. Moreover we must bear in mind that 
the prophylactic measures of opening the mastoid cells and 
attic, which are now practised far more often than formerly, are 
gradually decreasing the mortality from head lesions due to ear 
disease. 

I am here precluded from entering into further detail of the 
principles of diagnosis and localization of intra-cranial lesions. 
If, however, a diagnosis of a limited collection of pus at some 
area within the cranium has been made with some degree of cer- 
tainty, on account of localizing, and otlier, indications (whether 
the pus be either in the cerebrum or the cerebellum, subdural, 
between the membranes, or in a sinus), there is now no doubt 
amongst surgeons as to the propriety of evacuating the matter 
by suitable incisions, at the same twu not omitting to prevent 
the further incidence of mischief from the temporal bone, by 
opening up, draining, and medicating the mastoid cells and 
tympanum. In fact, this opening up and inspection of the aural 
lesion should always precede intra-cranial operations. 

Moreover, when in the absence of definite localizing signs. 
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there is good reason for bolieviup tlint matter is pent up some- 
where in the skull, it is now admitted to be pood surgery to 
open tlie skull over certain likely spots — the " dangerous 
areas " of Barker — in order that the sites most commonly im- 
plicated may be explored. 

Sucli exploratory incisions include removing bone from an 
area the centre of which is at the point of junction of the 
horizontal and sigmoid portions uf the lateral sinus — the " pars 
confluens." This region may be explored for subdural abscess 
and for phlebitis by an extension of the almost necessary 
operation of opening the mastoid cells and tympanum. 

Wheeler enlarges this opening in the bone upwards and 
forwards with the trephine in order to get at the middle fossa, 
and it may be enlarpied downwards and backwards when cere- 
bellar abscess is suspected In many instances, however, in 
which cenibral abscess is suspected and in which sinus phleb- 
itis may be considered to be excluded, we may at once 
explore the favourite seat of disease, the teraporo-sphenoidal 
lolie. without oiiening the cranium below, by extending the 
mastoid incision. Barker lias proposed as the most suitable 
point from which to explore the dangerous area, a circle of 
IJ inch radius, having its centre 1^ inch behind and aWve 
the middle of the external auditory meatun. Wheeler and 
Birmingham, however, believe that the centre of this circle 
should 1)6 half an inch higher, namely Ij inch above, and IJ inch 
lieliind the centre of the meatus. Barker claims to l>e able to 
make a satisfactory exploration by meau3 of an aspirating neeiUe 
from this spot through a J-inch trephine hole. Most surgeons, 
however, make a larger aperture. Birmingham asserts that a 
J-inch trephine can be safely used at the higher spot mentioned 
above. I cannot recommend the grooved exploring needle used 
by many surgeons, as in a fatal case in which I failed to get 
indications of pus with it, it was seen, post-jnortcm, that the 
needle had actually passed through the aboess cavity. I intend 
to use an aspirating needle another time. 

For exploring the cereljellar area, Birmingham asserts, that if 
the trephine be applied at a spot whose mid-point is 2 inches 
behind the centre of the meatus, and 1 inch below Keid's 
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base-line, there is then little danger of wounding the occipital 
arteiy and lateral sinus. 

In speaking generally of operative treatment, allusion has 
only been made to limited meningeal lesions accompanied by 
the exudation of serum, or the formation of pus ; it is of course 
obvious that diffuse and spreading meningitis is a most un- 
favourable condition to deal with either surgically or medically ; 
still it seems the right thing, even when such a diagnosis 
appears irresistible, to give the patient a chance of relief, not 
only by opening the mastoid process, but also by Wheeler's 
method of exploratory trephining. There is always the 
chance that the lesion may be more limited than we sup- 
pose, with, perhaps, definite accumulations on the under, or 
outer, surface of the temporo-sphenoidal lobe. Barker saved 
such a case by operation. In doubtful cases where it is likely 
that, in addition to opening the mastoid cells and exposing the 
lateral sinus, the middle fossa and the temporo-sphenoidal 
region may require to be also explored ; it appears to be a good 
plan to have a large skin flap made round the temporal crest so 
as to include the temporal muscle, as practised. by Horsley. 

The teclmique of the operations for opening the skuU is fully 
described in the larger standard works on surgery, and is 
beyond the scope of this book, but the operation for exposing 
the " pars confluens " of the sigmoid and lateral sinuses, being 
only a backward extension of the mastoid operation, it, along 
with that for such conditions as phlebitis, is described later in 
more detail. 

In illustration of the fact that, if, owing to caries, matter 
escape through the upper wall of the tympanum, meningitis or 
abscess of the brain is necessarily the result, I will now de- 
scribe a case of suppurative meningitis, confined almost entirely 
to the under surface of the tentorium cerebelli, the membranes 
at the base of the brain being unimpaired. 

M. A. C, set. 19, servant, taken into hospital December 4, 
1876, had sufiTered from a discharge from the left ear since child- 
hood. A fortnight before her admission she had lost her senses, 
and would have fallen, but for a fellow-servant, who caught her. 
She had since fainted, and had several rigors. Talking and, 
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I .Store especially, looking at. a brir;ht li^lit j^ve her great pain, 
[-and she hurt rtonble optic neuritis. Her head ached aeverelj, 
L'uid throbbed, and there was complaint of pain over the second 
liiervical vertebra, as also Wlow the left ear, and the liowt-Is 
l-were confined. The chest sounds were iiornial, and Itie tein- 
Iperatitre was lOl^". She moved her limUs easily. The ear 
I Vas syringed with a weak carbolic acid lotion, a blister was 
\ applied behind it, and one grain of calomel with one-sixth of a 
grain of opium was given every two hours. 

Throngh the night of December 5 the patient was wandering 

and slightly dehrious. Her tongue was brown, and coated with 

, a thick fur. At 8 A.M. she talked rationally. At 8.30 a.m she 

rank some milk. Almost immediately afterwards she died. 

Post-morfem. Sxaminntijn. — Body well-matle, weU-formed, 

ind well-nouri.shod. Slight discharge visible in left external 

Tauditory meatus. I^ft lateral sinus, from the point nearest t)ie 

laiastoid cells, where it curves round, but not further bnek, d'lwn 

Kte the posterior lacerated foramen, distended by ante-morUm 

fi^L No clot m internal jugular vein. The hone corresponding 

I this portion of the sinus, on removal of its dura mater, is 

found discoloured and somewhat softened. Pus and oheesy- 

looking mnterial occupy middle ear. extending backwarfls into 

mastoid cells, where tlie bone is much softened. Vixa oozes out 

|_'Over the surface of base of brain as it is raised out of its bed ; 

I comes from the under surface of the tentorium cerebelli, 

Ivhich is covered with it. A layer of lymph (with extreme 

ftinperScial congestion of the tissues immediately below it) is 

F'Bcen on the upper surface of the lobes of the cerebellum, i.f., 

7 that part in contact with the iiittanied tentorium. The iuHnni- 

ination of brain is conlined to its base, where the membrHues 

are normal. Brain tissue normal throughout, except for a little 

softening about velum interpositum and septum lucidum. in- 

flainnintion aiifMirently having extended along the membranes 

from the adjacent diseased spot and invaded the ventricle. 

Other organs healthy. 

In the case of an American gentleman sent by Dr. Broadl>ent 
I tp consult me, who suffered from intense (utin in the head, and 
tbad all the symptoms of meningitis, I found, after I Iiad cut 
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down over the mastoid, and evacuated a considerable quantity 
«>f pus, tliat the greatest relief was afTorded by applying spongio- 
piline as hot as could be borne to the ear. Hot linseed-meal 
poultices do not in my experience give nearly so much relief. 
A small piece, of the spongio-piline should \ye cut to the exact 
size of tlie ear, and another larger piece about six inches square 
]>laced over it ; the application should be changed frequently. 
This patient remarked of it, — " It draws out all the pain, 
Avhereas the poultices don't touch it." By the advice of Sir 
James Paget I gave him quinine and iodide of potassium, and 
lie made a good recovery, and eight months afterwards I 
lieard from America that he was quite well. 

The following interesting case was at St. Mary's Hospital 
under the care of Dr. Handfield Jones, to whom I am indebted 
for the notes of it. The remarks on the post-moi'tem examina- 
tion, &c., are my own : — ♦ 

C. T., set. 20, groom, was admitted July l.S, 1874. His health 
had been generally good, except that he had been deaf in the 
left ear since he was six years old. Some aural discharge oc- 
curred occasionally. On July 1 he was taken ill with sevei'e 
])ain in the left side of the head, extending from the mastoid 
i-egion to the temple, and this with discharge from the ear had 
since continued. He was brought to hospital unconscious, and 
in a state of morose stupor, lying on the left side, refusing to 
move, and struggling violently when raised up to have his ear 
examined. The skin in the ma.stoid region w8is distinctly 
tender, and presented several small openings, from which pus 
had escaped. A free incision w^as made there, and a drachm of 
compound jalap powder was ordered, w^hich acted well. He was 
ordered also four grains of iodide of potassium four times a day. 
On the 14th the pulse was 87, the temperature 102*2°. He was 
more conscious, and showed his tongue a little when asked. 
The urine had a specific gravity of 1030, and was found to 
contain a notable amount of albumen, and, after this was re- 
moved, also of sugar. On the IGth a pint-and-a-half of urine 
v/as drawn off by catheter. He was more sensible, and had no 
pain, but was very dull and listless in manner. His pulse was 

* British Medical Jounialy December 19, 1874. 
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wis. There was a copious eruptiou of herpes rouud the mouth. 

BAt 2 P.M.. he said he hail pain in the head and felt no better, 

KSThere was purulent discharge from the meatus and the wound 

lj])ehind the ear; no dead bone CDuld he felt. On the 17th 

bis temperature was 98-7°, his pulse 72; he- had slept well, 

' and could feed himself. He answered questions verj- slowly. 

Wlien pre-ssed to say where he had pain, he put his hand to 

hia forehead. He had, I'roni the IfJth, a lotion of 6 gi'ains 

I of sulphate of zinc, 2 grains of carbolic acid, and 15 minims 

!cf liquor morphiie, in 1^ ounces of water, as nu injection 

fyr the ear. The compouud jalap powtler was repeated. On 

.the 20th he was much better: the teinj>erature was 98-24°, 

And the pulse 80. He was far more conscious, and heard a 

watch with the right car, hut not with the left even in contact. 

On the 23rd, he was doing fairly well, being more lively and 

Oltich less deaf: his temperature was 99°, and his pulse 86. 

5tere was free purulent discharge from the wound behind the 

left ear. The mastoid region was tender. The bowels were 

Open, On the 27th he felt, he said, very much better. 

' A copious very offensive discharge was oozing from thp 

Hnuses behind the ear, which led for four or five inches down- 

Vsrds and backwards, but apparently did not communicate with 

»ny dead bone. He was ordered four gi'ains of iodide of potas- 

pinm, and a drnclua of tincture and an ounce of decoction of 

cinchona three times a day. He took nourishment well. On 

the 29tli he uttered a single shriek every hour cr so. After 

this, the pain in the Iiead became more severe ; he lapsed into a 

stupid conditiou, finally becoming comatose ; and on August 4 

he died. 

^^ JVb(eg of Post-morlem Exatninatitm. — Skin behind left ear 

^Hoslcy and infiltrated ; pus escaping through an opening made 

^Bome days since hy the house-surgeon. Introduction of a probe 

^Hhows mastoid process to be denuded of periosteum, and rough- 

^Hned. The skull being opened, a quantity of very offensive pus, 

"■Somewhat resemhhng beef-tea in colour, escapes from a large 

abscess above duni mater in right parietal region. Dura mulev 

red and thickened overright hemisphere, which exhibits evident 

fe'Mgns of compression hy pent-up pus. Exfensive separation of 
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'liira mater from skull between left mastoid region and chit 
seat of pii8, probably from gravitation of piis in consequence a 
the patient lyiny on the non-affected side of tlie head for a fe* 




days before deatb. Left lobe of cerebellum coniplelely dis- 
organized, and in direct communication with primary abscess ii^ 
cells of left mastoid process. Dtira mater it«e1f difHuent in thai 
region. Section of temporal boue shows mastoid process to bol 
the birth-place of an extensive collection of pus, which has 
made its way through the thin wall of the gi-oove of the lateral 
sinus, without opening into the venous channel itself^ Thoracic 
and aMominal viscera healthy. 

Although the lateral sinus remained uninjured, this t 
clearly illustrates the ease with which inHanimation extends t 
that sinus and to the jugular vein, as in the numerous fatal caae*:| 
of lobular pneumonia with gangrene of the lung, jn consequence 
of chronic disease of the ear of the same side,' 

Anotlier somewhat similar cose is that of S. T., Fet. 42, 
strong, healthy -looking, and abte-boilied man, who presented! 
himself at the hospital, March 23, 1882, He stated that, undei I 
treatment there some years previously, he had been cured of rI 

* Sir W. Gull, " Ctta»fl of Phlrbitia with Pneumonia nnd Pleurisy fro 
Chronic DUciihc of tbu Ear," AiHiciaiujn Medical Journal, April l;), I8661 j 
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iacharge from tlie left ear. This, aftfir a long period, !iad re- 
I, and had latterly become so offensive as to force him 
[Bin to seek relief; It seemed to be uuaecompauied by any 
Idflering. He was oi'dered an aperient mixture aud a weak 
trlKiIic acid lotion. In a week's time his wife came to say that 
e appeared t« have caught cold, and had some pain behind the 
Six leeches, to be applied over the mastoid process, and a 
e of iodide of potassium tliree times a day were consequently 
escribed. A lew days afterwards the patient rather suddenly 
lied. 

NoUa on. Post-woHem Examination. — Dura mater moderately 

adherent to skull-cap ; as it is cut through, much black blood 

oozes from the sinuses ; there is some pinkish injection of its 

inner layer. Arachnoid exhibits general atiokiness. In meshes 

[■of pia mater beneath amchuoid of sulci of hemispheres is some 

reliowish puro-Iyuiph, most abundant over left tempuro-sphe- 

loidal IoIk. Left latei'al lobe of cerebellum adherent to dura 

later of temporal bone, except where separated by an abscess- 

iavity the size of a walnut. Tlie cavity has thin walls, spotted 

rith punctifonii extravasations; is filled with greyish-green 

f<etid pus ; and extends inwards as far as middle lobe, 

ivbere the surrounding tissue is greyish and softened. Xo other 

p^abscess is found on section of hemisphei'es. 

Tempoml bone, bi-oken in extraction, shows considerable 
necrosis, with yellowish and greenish discoloi-ation of walls of 
tympanum, one of the veins in roof of wliich is tilled with 
JiUckish soft clot, and passes into midst of portion of bone 
initad with cerebellum. Dura mater over temporal Irene al>- 
ally thick and pink, and over necroseil area, opaque and 
reyish. Cavity of tympanum occupied by opaque, fojtid, 
leesy material Membrana absent. 

As Toynbee firet pointed out, " affections of the external 
iatus and mastoid celb produce disease in the lateral sinus 
tnd cerebellum." He most truly observes that " the insidious 
rogress of cases iii which matter in the cavities of the ear 
Inures the petrous bone and the brain cannot be too often or 
> forcibly impressed upon the mind of the profession."* 
* Mediual Times uiid Oazeth; March 16, 1861. 



262 RESULTS OF SUPPUBAHYE IlOrLAMirATIOir. 

The above is only one of many instances of injury to the 
brain from neglected ear disease. The following has been 
selected from among several similar cases at St. Mary's during 
the last few years : — 

Suppurative Meningitis and Abscess of the Brain* — S. G., 
set 18, an under-gardener at Goodwood Park, was admitted on 
January 24, 1880, with a purulent discharge from the right ear. 
On walking into the hospital, he stated that he had had a dis- 
charge from the ear for sixteen years, following scarlet fever. 
He had no paralysis of any kind, but complained of pain in the 
head. Eight leeches were applied around the right ear, with the 
immediate effect of relieving all paiiL Iodide of potassium 
mixture was prescribed, and the ear was ordered to be syringed 
four times a day with a weak carbolic acid lotion. 

Three days after admission, the patient died very suddenly, 
before the house-surgeon, who was called, could reach him. 

The following are the notes of a careful post-mortem examina- 
tion made by Mr. A. J. Pepper : — There was suppurative menin- 
gitis over the petrous part of the right temporal bone, and in 
the posterior fossa of the skull, above the tentorium cerebelli, 
and also to a slight extent in the cerebellar fossa. On the outer 
part of the petrous bone was a layer of pus between the dura 
mater and the bone. Its dura mater was in a sloughy condition 
over a surface the size of a horse-bean. The inner surface of 
the mastoid bone, where it enters into the formation of the 
lateral sinus, was of a blackish-grey colour, and the bone here 
was so soft as readily to allow of penetration. To the same 
extent the sinus itself was occupied by a very firm, partly black 
and partly yellowish-brown thrombus. The internal auditory 
meatus was healthy. There was a thick layer of puriform 
lymph on the under surface of the posterior half of the temporo- 
sphenoidal lobe of the brain, and on the inner surface of the 
occipital lobe. There was an abscess, the size of a large walnut, 
with dirty-grey, sloughy, and purulent contents, in the right 
hemisphere of the cerebellum, external to the corpus dentatum. 
The brain substance generally, and its membranes, were con- 
gested. • The ventricular fluid was clear and * it excess. 

* * ficfi * Ltmoei^ June 6» 1 
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There was no disease of the arteries or thrombosis ot the super- 
ficial or iut«mal veins. The membiana tympani had disappeared. 
There was some piis in the external auditory meatus. The sito 
of the petrous and mastoid cells was occupied by an irreguliir 
cavity, which contained black ish-grey purulent matter ; around, 
this, the bone was softened aud reddened for some distancu, 
evidently from progreaaive caries, Tlje tympanum, as well ns 
the Eustachian tube, was filled with yellow caseous matter. Nfl 
tmce of the incus or stapes could be discovered ; the malleu'i 
loose iu the cavity, and its head was carious. The choi-da 
'mpaiti nerve could be traced only for a short distance after 
entering the tympanum. The vestibule was occupied by soft 
caseous matter, wliich under the microscope was seen to consist 
of fat-grauules and shmnkeu aud flattened epithelioid celK 
The cochlea, semicircular canals, aqueduct of Fallopiua, aud 
carotid canal were liealtby, and the facial nerve appeared un- 
injured. 

It must \te pointed out that all these fatal caspj) recorded were 
under treatment more than ten years ago; it is only within the 
last decade that such coses have been submitted to operative 
treatment, and, in a fair proportion of cases, life saved, owing to 
the brilliant surg(;rj' of Macewen, Barker, Caird, Horsley, Bal- 
lance, Lane, and others. Although the treatment at the present 
day would have been bolder iu many of these cases, they have 
been retained in the present edition as useful examples of the 
terrible results of neglected ear disea.^e. 

General Jtemarkx on Abscess of t/is Brain in Ear Diseasi: — 
diagnosis of alracess of the brain is notoriously uncertain, 
■aikl the above case is a good example of the sudden manner in 
which it is fre<|uently revealed. It appears cliuically under 
ranny aspects, and, tliat we may the better be able to appreciuti! 
.ttie significance of the symptoms which it presents, it will 1ie 

ill to glance briefly at the pathology of the disease, Its causes 
■arious, and the symptoms it gives rise to vary with tliem. 
The statement that abscess of the brain is never a primary 
affection may be taken as well established. In all cases, there- 
fore, in which we meet with cerebral abscess after Heath, we 
idiuuld never feel content until we have obtained evidence of 
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past or present suppuration in some other portion of the body 
r— and it ^lay be in any portion. The abscess of the brain may 
present itielf in various stages — as a patch of red-coloured acute 
soltening, 'which has not yet broken down to foi-m an abscess, or 
as a ragged cavity, with grey, soft, and irregular walls, contain- 
ing more or less discoloured pus, or, lastly, as a well-defined 
cavity, with tough and fibrous walla, and occupied by a green- 
coloured, opaque fluid resembling pus, from which, on examina- 
tion, it may be found that the pus cells have disappeared, having 
undergone fatty and granular degeneration. It may also contain 
cretaceous material. 

Tliese abscesses are usually single, and occur most commonly 
in the posterior part of the bmin, and out of the way of the 
motor tract ; paralysis, therefore, is but rarely associated with 
thtm ; they affect the white matter rather than the grey, and 
most frequently that of the hinder part of the middle lobe, the 
posterior lobe, or the cerebellum : occasionally they occur in the 
corpus striatum or pons. Broadly speaking, we may say that 
while the more acute forms of the disease give rise to the signs 
usually attributed to meningitis or encephalitis, the more 
chronic are accompanied by no symptoms whatever until the 
abscess extends sufficiently near the surface of the brain to light 
up an inflammation of its membranes, this being the usual 
mode of termination. Numerous cases have been recorded in 
which there can be little doubt but that the disease existed for 
montlis, or even years, before death, without giving rise to a 
single indication of cerebral lesion. Occasionally abscesses of 
the brain are found after death which have never given rise to 
any cerebral symptoms during life, and would probably never 
have done so had life been prolonged for an indefinite period. 
Appearances have been described which suggest that such 
abscesses sometimes pass through a process of resolution : the 
pus, it has been said, undergoes fatty degeuemtion, and becomes 
quiescent ; the fat is reabsorbed, and the fibroid sac shrinks, and 
gradually contracts upon a cretaceous residue. On the other 
hand, cerebral abscesses have been known to penetrate tlie skull 
and open externally, producing a hernia cerebri. 

£y far the commonest cause of abscess of the brain is disease 
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nf the middle or internal ear, producing necrosis of the tempond 
t>one ; tbis ha.i been said to account for about one-third of the 
cases.* (See Fig, 7.) The cireuiustauces under which it oecura 
from this cause are various, but they vary between two chief types. 
In one there ia extensive disease of tlie bone, with pus below the 
dura mater, and frequently thrombosis of one or more of the 
venous sinuses in conuection with tlie petrous bone. The dura 
mater itself is thickened, aud the amchnoid and pia mater are 
(idherent over it; the brain tissue in the immediate neighbour- 
hood is more or less iutlame<i and softened ; and the abscess is 
uear the surface, and is commonly found associated wiih a 
genenil meningitis. These cases present symptoms of meningitis 
or eucephftlitLs during Ufe ; their duration is unceilain — usually 
uut less than ten days, frequently some weeks. It is to this 
lype that the above-mentioned case belongs; aud considering 
tbe character of the lesions, the duration of severe aympt-oms 
was remiirkably short. The origin of the abscess in such cases, 
is evideutly either the extension of inflammation by contiguity 
of structures, or else the biuikward extension of venous throm- 
tioais into the cerebral substance. 

In the other type of abscess from ear disease, one finds, 
perhaps, very slight and not easily discoverable necrosis of the 
petrous bone, and no adhesion of membranes ; the cerebral 
tissue intervening between tbe abscess aud the surface of the 
brain ia perfectly healthy; the veins, moreover, are not throra- 
tiosed. It is hard to say how these abscesses are produced. 
That they are secondary to the disease of the petrous bone it 
would be impossible to deny ; but by what means the viattrie» 
nutrbi ia conveyed from oue place to the other we have at 
present no evidence to show, although the assumption naturally 
is that some infective material is conveyed by lymphatics, 
arteries, or veins. It is difficult to trace a connection between 
tlie two diseased structures even when their distance irom each 
other is short ; and still more difficult is it to do so when the 
abscess ia secondary to some collection of pus in other parts of 
the body, such as an empyema, aud abscess in the iachio-rectal 
region or in the shaft of a loug hone. It is not a little remark- 
• Kejnulds, Si/Uem of Medicine, vol. 2, p. 544. 
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** The following are the signs that should be especially looked 
for in any case in which septic thrombosis of the lateral sinus 
is suspected. When present together they constitute a group 
of symptoms which are pathognomonic of this affection : 1. A 
history of purulent dischai-ge from the ear for a period of more 
than a year. 2. The sudden onset of the illness, with headache, 
vomiting, rigor, and pain in the affected ear. 3. An oscillating 
temperature, reaching to 103** or 105*^ F., and then dropping, 
say, below 100°. 4. Vomiting, repeated day by day. 5. A 
second, third, or more rigors. 6. Local oedema and tenderness 
over the mastoid or in the course of the internal jugular vein. 
7. Tenderness on deep pressure at the posterior border of the 
mastoid and below the external occipiteJ protuberance. 8. 
Stiffness of the muscles of the back or side of the neck. 9. 
Optic neuritis." 

It may be laid down that the symptoms generally are those 
of pyaemia, together with certain super-added head symptoms 
and local signs. These include pain in the ear and headache, 
whicli latter, however, is not usually severe, as is often the case 
in meningitis and cerebral abscess. Barr remarks that " delirium 
is more common than in intia-cranial purulent processes, while 
convulsions, paralysis, or coma are less common." Typhoid 
symptoms complicate some cases. (Edema in the temporal 
region, and especially over the mastoid process and in the neck 
below the parotid, is by no means invariably present, even when 
the internal jugular vein can be distinctly felt to be thrombosed; 
on the other hand, it often exists when the thrombosis is limited 
to the lateral sinus. Sometimes the veins of the cheeks and 
eyelids are distended and accompanied by oedema of those areas. 
I have seen the eyes quite closed. Muscular paralysis (or 
infrequently spasm) is only occasionally observed and is of 
course due to pressure on the nerves adjacent to the internal 
jugular, namely, the vagus glosso-pharyngeal, spinal accessory, 
or hypo-glossal. When thrombosis extends to the cavernous 
sinus, impediment to the venous circulation may lead to ex- 
ophthalmos, retinal oedema, and puffy swelling of the forehead, 
eyelids, and nose. Pressure on the 3rd, 4th, or 6th nerve 
may lead to squint or to ptosis. Barr mentions epileptic and 
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apoplectic phenomena as due to blocking of the superior longi- 
tudinal sinus. 

Optic, neuritis is a non-constant symptom, and when it exists 
is probably one of the earliest indications of commencing 
implication of the meninges ; also it is probably present long 
before retraction of the head and snch-like phenomena associated 
with active inflammation of the meninges. 

When there are no olsjective evidences of thrombosis of the 
lateral sinus, or of the internal jugular vein, present, a correct 
diagnosis can only be made by taking into account the rigors 
and other pyainiic phenomena. Tlie more strictly tympanic 
symptoms aid little in a differential diagnosis ; they are just as 
variable as those previously detailed as leading to cerebral 
abscess and meningitis. The character of the discharge, whether 
fcetid or otherwise, is of little moment, and in tact there may be 
no pns at all in the meatus, this being especially the case in 
those instances where an inspissated mass has blocked the 
passage from the mastoid nutrum to the tympanum, resulting 
in sudden cessation of otorrhcea with subsequent mastoid pain 
and ijiflamniation, and leading to implicatiou of the adjacent 
venous structures. 

It is probable that some, perhaps many, cases of phlebitis and 
thrombosis of tlie lateral siuua recover with no more radical 
treatment than leeclung over the mastoid area and appropriate 
auml measures, such as the removal of polypi or granulations, 
or thfe loosening of masses blocking the passage between the 
antiTim and tympanum by intra-tympanic syringing, though 
sucii a happy issue is doubtle-fs exceptional. When the 
thn.imbus extends into the jugular, the chances of small frag- 
ments entering the circulation and causing pulmonary and 
general pyjeraia are enormously increased, and such cases are 
almost invariably fatal. Tt is astonishing, however, tliat with a 
foetid and thrombosed couditinn of the sinus, extension to the 
brain and meninges and pywrnic symptoms are often so long 
delayed. These considerations, however, though influencing 
prognosis, do net justify delay in operating when symptoms 
point to thrombosis secondary to temjwrsl caries. The routine 

^tment may be conveniently arranged under five heads : — 
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(1.) The removal of obstructions in the meatus and tympanum 
when such exist. 

(2.) Exploration of the mastoid cell?, and the re-establishment 
of a passage between them and the tympanum when 
such is blocked, together with curetting or other appro- 
priate surgical measures when caries is present 

(3.) Exposure of the lateral sinus with a trephine, and ex- 
ploration and evacuation of any subdural accumulations 
if the sinus be thrombosed. 

(4.) Ligature of the internal jugular vein at a point below 
the thrombus (if one exists in it) to prevent general 
infection. 

(5.) Opening of the sinus and removal of its thrombotic 
contents, whether foetid or otherwise. 

I have already described the best methods of removing 
tympanic obstructions and operating on a diseased mastoid 
bone. 

The side of the head being shaved and the skin and sub- 
cutaneous structures reflected in the usual manner, the sinus 
is best exposed by means of a J-inch trephine incision 
whose centre is situated one inch behind the centre of the 
external auditory meatus measured along Reid's base line, and 
a quaiter of an inch above it. Any pus between the bone and 
neighbouring meninges should be removed by syringing with a 
solution of biniodide or perchloride of mercury or other anti- 
septic solution, and carious bone curetted before proceeding to 
slit up the sinus should it be found thrombosed after inspection, 
digital examination, or exploration with a gi^ooved needle or 
trocar. If no doubt remains on this point, the internal jugular 
vein should be ligatured if it is thrombosed at a point below 
the blocking, but if it is not, at a convenient point above the 
omohyoid muscle. The thrombosed sinus should be slit up 
with as large an incision as possible and its contents removed 
with curette and syringe. On opening the sinus, very foetid 
gas and suppurating clots frequently escape ; care should there- 
fore be taken to prevent infection of the adjacent meninges, 
by exercising the greatest cleanliness and the use of antiseptics. 



r 



RESULTS OF SCPPUIiATITK INFLAMMAT10*f. 271 



Arbuthnot Lane, who was the first to perform this operation of 
washiug out the siiiua and tying the jngular, as Huygeateil 
tnifiinally by Horsley, has ligatured the siiiua near the torcnlar 
Herophili, but BaUunce, S, Pf^et, and others have found 
phijiging the sinus to be sufficient to stop any hieinorrhage. 
Silver draini^je tubes, and those of silver wire known as Ellis', 
are usually employed. Barker strongly recommends sal- 
alembroth dressings, but different surgeons employ tlieir own 
favourite antiseptic materials ; sublimate and cyanide dPL'Ssinga 
seem now to hold the field. 
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Visceral Szqijel.e. 

A few words will now sufQce to indicate how chronic dis- 
arge from the ear may lead to pyiemic conditions of the viscera 
and serous membranes of the trunk. 

Disease of the temporal hone may produce abscesses in tlie 
visceKi, by causing either embolism of a small artery in the 
organ affected, or else by wliat is known as metastasis. The 
embolism, when in the lung, is usually brought about as 
follows; — A septic thrombus, full of pyogenic micrococci, 
occumng, say, in the lateral sinus adjoining the diseased 
bone, degenerates in the centre, and becomes changed into 
a yellow semi-fiuid material, which virtually is pus, though 
some decline so to designate it. The blood of some small vein 
entering the sinus just beyond the termination of the thrombus 
washes away small portions of it and carries them to the right 
Iieart, and so througli the pulmouary artery to small bi-anches of 
the latter, which thus become plugged. The offsets of these 
branches beyond the obstructions become over-distended, and 
exude part of their contents, owing to anastomosis with their 
neighbours, and the infarction, taking its character from the 
embolism which caused it, rapidly undergoes purulent infiltra- 
tion, and forms an abscess. Around this abscess thrombi may 
occur in the veins of the lung, as in the lateral sinus. Frag- 
ments of these, again, may be washed off, and, passing to the 
left side of the heart, are distributed thence by the systemic 
circulation, and may produce siniiinr infarction and alsi. 
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wherever they lodge, whether in the liver, spleen, kidneys, 
muscles, or elsewhere. 

Again, it appears from tlie investigations of Virchow and Otto 
"Weber tliat small purulent flocculi may occasionally be washed 
from a thrombus in the lateral sinus, and pass through the 
pulmonary capillaries without plugging them, though they may 
afterwards become lodged in the liver or some other organ, 
and thus produce abscesses in the viscera without any aflTection 
of the lung. 

The mode of origin of the so-called metastatic abscesses does 
not admit of so ready an explanation as that of the pyaemic. In 
the case of the former, disease in one organ produces abscesses 
in others having apparently no anatomical connection with it. 
The abscesses can, however, be in certain instances accounted 
for by the production of passive congestion through slowiug 
of the circulation in some parts ; these are thus predisposed to 
inflammation, which is likely to be lit up by impurities in the 
blood. Abscesses so formed may occur at the base of the lungs, 
and must be distinguished from those which are the results of 
infarction of arterioles by portions of a thrombus. But why the 
base of one lung especially should be affected — namely, that on 
the same side as the disease in the skull — it is difficult to say. 

Prof. W. Macewen is of opinion that in pyaemia of the lung 
following caries of the temporal bone, the infection is carried 
down the neck to the thorax by the lymphatics, and, I think, 
that the fact that there is often tenderness and sometimes 
painful enlargement of the lymphatic glands of the neck sup- 
ports this view. 

Sir Dyce Duckworth has recently done good ser^^ce by re- 
directing attention to carious and suppurative conditions of 
the ear as occasional factors in the etiology of peritonitis and 
pleurisy. Moreover, in those of a tubercular diathesis, a 
carious temporal bone foims a suitable nidus for the ger- 
mination of the tubercle bacillus, and a starting point for 
pulmonary or general infection. The frequency of such in- 
stances is becoming evident now that physicians are beginning 
to recognise the possibility of the connection and the importance 
of keeping the ear aseptic. 
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I believe there is often a causal rather than casual connec- 
tion between aural suppumtions and the albuminuria which 
some patients coincidentally suffer from. The albuminuria is 
not by any means always due to albuminoid degeneration of the 
kidneys consequent on long-continued aural discharges. The 
subject requires further investigation. 
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Chapteb XIV. 

THE VALUE OF PAIN AS A SYMPTOM OF 

EAR DISEASR 

In the present chapter I shall endeavour to indicate how im- 
portant a symptom is pain in the ear in the various diseases 
of that organ. It is well known that earache in children may 
be followed by grave mischief in and around the ears. Of 
course, in slight cases of simple catarrhal inflammation, the ear 
may get well witliout any treatment ; the inflammation sub- 
sides, and there is no discharge of pus. In other cases, even 
when suppuration occurs, as in teething, the little patient will 
as a rule quickly recover; although the common but repre- 
hensible custom of poulticing the eara, I feel sure, often leads to 
extension of a simple catarrhal into an acute purulent inflam- 
mation, with perforation of the membmna t}'Tnpani. 

When suppuration is established, the same after-effects may 
be produced in children as in older people, as in the cases of 
adults about to be described. A leech applied in front of the 
tragus has often cut short all inflammatory symptoms and pre- 
vented suppuration, and has, as I have above given evidence to 
show, probably in many an instance saved a child's life. 

In adults, ear mischief is generally but not always recognized, 
for I know of numerous cases of meningitis and abscess of the 
brain where a discharge from the ear has first been noticed in 
the post-mortem room. Unrecognized car disease leading to 
fatal results must be still more common in children: Dr. Gee 
and Dr. Greenfield* have lately insisted upon this ; and so con- 
vinced on this point is one of my own colleagues. Dr. Lees, that 
when he has had cases at the Children's Hospital, Great 
Ormond Street, presenting obvscure brain symptoms, he has 

* aS'^ Bartholoineu^s Hospital Reports, vol. 8 ; SL Thonuu^s Hospital 
Reports^ 1878 
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Bsked me to examine the ears to aacertaia whether puncture of 
tJie membrana tytapani for the evacuation of pent-up pus were 
requisite. 

The cases liere described, chosen from amongst adults, in 
whom we are better able to follow the course of disease than 
in children, illustrate the fact that pain about the ears, espe- 
cially if it be acute, is usually an important symptom, and one 
which demands prompt attention. After ha\'ing as shortly us 
possible dealt with the history of the cases, I ahull make some 
arks on the whole series. 
Case A. — Major J., set. 50, had been suffering from intense 
.in over the left side of the head for ten days, when suddenly 
bui'st through the left membi-ana tympani. I was 
lereupon called in to see him, and found a perfoi-ation of con- 
siderable size in the membrane, through which an ofi'ensive 
discharge was making its way into the external auditory meatus. 
He complained of a dull heavy pain all over the left side and 
back of the head. He had a temperature of 108°, with a quick 
lulse. I oniered eight leeches, four in front of and four beliind 
He was relieved to a very gi-eat extent by the local 
!pletion. The symptoms having in two days returned, he wns 
lied again, with the same result ; and, as the pain did not 
quite subside, he was ordered a third set of eight leeches. He 
took calomel and iodide of potassium, and subsequently quinine. 
The discharge was afterwards treated in the ordinary way with 
weak astringent lotions, and in a fortnight's time stopped 
Itogether. The perforation in the membrana tympani closed, 
id he regained his heai'ing, making an excellent recovery. 
Case B.— The Hev. P. U., lEt. 35, living three doois from 
Major J., in the same street, had a similar attack. He suffered 
for a fortnight fi-om mo.-'t acute pain at the top and back of his 
head, and was treated for meningitis by means of applications of 
ice to the head. One day a profuse dischai^e took place from 
both ears, with the result of freeing him of most of the pain, but 
leaving him intensely deaf I was then called in to see hkn in 
consultation with Mr. Juler. He could hearmy watch in contact 
with the left ear, but not at all with the right, I found that 
h& had a large oval perforation in each membrana tympani, 
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affording passage to a very offensive and thick discharge. Eight 
leeches relieved all further pain. He was treated with a carbohc 
acid lotion applied to the ears on absorbent wool In a week's 
time, when he could be moved, he was sent to another house ; 
the discharge then ceased, but tlie perforation remained, and the 
deafness was still very marked. For a fortnight daily, and 
afterwards thrice a week, the edges of the perforation were 
touched with a 20-grain solution of nitrate of silver. In five 
weeks* time both perforations had closed, and hearing was 
restored. 

Case C. — Mrs. P., set. 40, had for two months off and on 
been the subject of acute pain behind the left ear. Having 
been called in to see her, I diagnosed inflammation of the 
mastoid cells. But since this disease, as a primary affection, is 
very rare, I suspected that she had also mischief in the tym* 
panum. This proved to be correct, although nothing at the 
time could be seen. Two days afterwards the ear began to dis- 
charge, and for ten days it continued to do so. The pain over 
the side and back of her head was occasionedly intense, and not 
until fifty or sixty leeches had been at different times applied, 
did it entirely cease. She was treated with 'iodide of potassium 
very much as other cases here mentioned, and with small 
poultices the size of the ear. Her recovery was aU that could 
be desired. 

Case D. — G. P., aet. 11, came to me at St. Mary's Hospital as 
an out-patient, November 13, 1880, with mastoid abscess. A 
fortnight previously the abscess had been opened, with the effect 
of relieving for a time the great pain from which he had for a 
long period suffered. On passing a probe, a sequestrum, appa- 
rently the size of a small bean, could be felt. There was a con- 
siderable purulent discharge both from the ear and from the 
sinus. He was taken into the hospital on the 18th, liis tem- 
perature being a little over 100°. On December 3, the sinus 
closed, and the next day he left the hospital Subsequently he 
caught cold, his temperature went up to 102°, and the pain and 
discliarge returned. The pain now was intense, but it com- 
pletely disappeared after the removal of a large piece of dead 
bone by the clinical clerk, Mr. E. 0. Wight. The patient when 



r 



AS A SYMITOM OF EAR DISEASE. 277 

last seen liy me heard tlie ticking of a watch six inches frum 
the left oar. A scab formed over tlje opening iuto Uie mastoid 
process would occasionally fall off, giving exit to a little dis- 
charge, but the surface quickly healed again ; there was no 
return of pain, and, considering the amount of mischief that 
had been going on in the ear, he was fairly well. 

Case K — S. H., eet. 20, greengrocer, was admitted December 
6, 1880. under the care of Dr. Sieveking. The right ear had 
Iteen discharging for several years, and he had suffered from 
constant pains in the head, and was very deaf on the right side. 
fin November 20 the pain in the light ear began to be worse, 
and was associated with severe headache over the right temple. 
On December 5 he had several fits, preceded, he thinks, by 
some on the 3rd. While the fits lasted he was unconscious, 
and bit his lips severely. He described his fits as coming on 
almost instantaneously, without any sickness or giddiness, and 
resembling the onset of sleep ; whilst they were passing off, 
his head pained liim exceedingly, and for some time he had 
severe cephalalgia. On the 9th a fit came on in which insensi- 
bility was accompanied by severe twitching first of the nmscles 
of the left side of the arm, and then of the head, but not of the 
lejia. A second fit the same afternoon was characterized by 
similar symptoms. The right ear was found to be blocked up 
by a greenish -yellow discharge of a very offensive nature. He 
was ordered : — 



Pot, lodidi, gr, v. 
Pot. Bromidi, gr. xv. 

Tinct, Hyoscyami, n\ xxv. 
Aq. Chlorof. ad Jj. t. d. s. 



Vne slept fairly well at night, hut was very thirsty. On the 15th 
the pain in the right ear, which until the day previous had been 
much less, had greatly increased in severity, precluding any 
sleep. Discharge from the right ear continued, and there was 
swelling over the right side of the face, and pain in the right 
cveball, " like a continual scratching going on at the hack of it" 
There was, however, no pain at the top of the head. Being 
asked to sec the patient, I ordered the application of leeches. 
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eight at a time, around the ear, which I caused to be frequently 
.syringed out with a warm carbolic lotion. The leeching was 
repeated three or four times. The patient suflFered no return of 
the fits during the last ten days of his stay in hospital, which 
he left on December 31, free from any discharge from the ear. 

Case R— On December 27, 1880, 1 saw a lady, Mrs. B., «t 
33, in consultation. On the 23rd of the month previous she 
had got a severe chill at Ramsgate, and a few days afterwards a 
purulent discharge had appeared in the left ear. Subsequently, 
when she came to town, the lobe of the left ear became swollen, 
and she experienced very great pain, not only in the ear but 
also over the mastoid, extending on to the vertex. She had a 
quick pulse, and a high temperature, but no rigors. The pain 
became so intense that whenever the ear was touched she was 
seized with a kind of epileptiform attack, which lasted for about 
a minute. There was a very free discharge of oflFensive pus, and 
most acute and constant pain in the ear, but only slight tender- 
ness over the mastoid process. Leeching in this case gave great 
relief, and after a short time the discharge (which was treated in 
the usual manner with weak astringent lotions) ceased — but it 
lias since occasionally returned. The patient has, however, lost 
all pain, and the urgent symptoms have likewise disappeared. 

Case G. — Intense pain may be produced by syringing the ear 
too violently. Thus a lady, having consulted a doctor on 
account of deafness, was, without previous examination of the 
ear, subjected to syringing, until something gave way — the 
drum-head. She at once came up to town to consult Dr. 
Bryant, who called me in to see her. I found her almost mad 
with intense pain, and in a critical state from high fever, M'ith 
the whole side of the head inflamed, and the eyes rolling. Of 
morphia, which in such cases is almost useless, she had taken a 
large quantity, without getting any relief ; the application, how- 
ever, of as many as eight leeches on five successive occasions 
freed her at length of pain, and she made an excellent recovery. 
Case H. — Suppuiatire otitis. — Necrosis of petrous bone. — 
SUnigking of dura mater. — Suppurative mefiingitis, — Cerebral 
abscess. — E. P., aet. 16, admitted at St. Mary's Hospital, Novem- 
ber 15, 18dU, was one of a family of sixteen children. She had 



l2iS 

reei 



AS A SliTilPTOM OF EAR niSEAaE 2~!' 

'er menstruated. Seven years previously she had fallen 
iwn stairs, striking her head ; and afterwards she occasionally 
a discharge from the left ear. For more than half a yeiir 
ire had been nothing amiss with either ear, when, a month 
ifore her admission, she complained of pain in them h<it)i. 
Biere was no history of scarlet fever, and it is doubtful whether 
: had measles. In the beginning of November, the 
(Mitieut said, something had " snapped " in her head. Sickness 
then began, which, after continuing for two days, ceased. She 
been much excited, and at night unable to sleep, and hail 
>mplftined of pain in both ears, but mainly in the left. After 
Fovember 7 she became delirious, perpetually crying out lor 
ime one to hold her head. On admission she was in much the 
condition, mutteiing constantly, and occasionally shouting 
ladly, and passed excreta in bed, the Iwwels being fi-eely 
lued. The lips and tongue were dry and coated ; the puls« 
yS, easily compressible, and intermittent; and tlie tem- 
perature 101-2", rising in the evening to lOa-S", On November 
17, the temperature was 103°, the pulse 9S, and the tongue 
obdeuiatoua aud thickly coated with creamy fur, with papillie 
prominent aud red. On November 18, she had passed a very 
noisy and restless night, until after injection of one-third gr. 
morphia The pulse was 110. aud the skin hot and dry, and 
the lips were covered with sordes. In the morning she had 
twitching of the muscles of the right side of the body. She 
was restless, repeated two or three sentences continually, aud 
wished to kiss anyone near her. On November 20, the tem- 
perature was 994° (having been I01'4° in the night), the pulse 
120, and the voice a hoarse whisper. There was discharge from 
ith ears, and the mouth remained open. On November 22, 
patient lay exhausted, with her head thrown backwards. 
ling powerless to swallow, she was fed by enemata. Muscular 
twitchiugs occun'cd at short intervals throughout the morning. 
The pupils varied in size ; the temperature was 101-4**, with 
respirations 36, and pulse very rapid. Towards evening she 
became quite comatose, aud at 9 o'clock she died. 

Jfotai of post-mortejn examination. — The left auditory meatus 
full of thick inspissated pus. liemoval of the petrous 
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portion of the temporal bone revealed destruction of the 
membrana tympani. The tympanum was occupied by pus and 
fjranulation-tissue, which extended into the mastoid cells. The 
head, neck, and long process of the malleus lay loose in the 
tympanum ; and there were no remains of the incus or stapes. 
The Eustachian tul»e was choked with viscid mucus. The dura 
mater of the most prominent portion of the petrous bone had 
sloughed away over an area the size of a threepenny piece, 
leaving a bare surface. The convolutions of both sides of the 
l)rain were decidedly flattened, and the cerebral veins were 
intensely congested. There was suppurative meningitis, a thick 
layer of lymph and pus covering the space within the circle of 
Willis, and also the under surface of the left frontal lobe, pons 
Varolii, and cerebellum. Two abscess cavities, each about the 
size of a walnut, and having their walls lined with pyogenic 
membrane, occupied respectively the left frontal lobe and the 
anterior part of the left temporo-sphenoidal lobe. In the 
surrounding cerebral substance there were capillary haemor- 
rhacjes and general congestion. The ventricles contained an 
excess of turbid serum. The kidneys were congested, but all 
the other organs healthy. 

Remarks with Eespect to the Foregoing Cases. 

Cases of ear disease may be conveniently divided for clinical 
purposes into two great groups, namely, those persons who seek 
advice for pain in or about the ear (as well as for discharge 
from the ear without pain), and persons who complain of loss of 
liearing, including those wi:h tinnitus and vertigo. In the 
present chapter, it is with the first group that we are more 
particularly concerned. It is worthy of remark that, whereas 
tlie second group consists of cases in which merely more or less 
inconvenience and discomfort may be suffered, in the first we 
have to deal with cases in which life is actually endangered. 
Nevertheless, it happens that the members of the second group 
are those by whom the aural surgeon is most frequently con- 
sulted, since ordinary practitioners hold out to them no prospect 
of relief. The dangeix)us cases, on the other hand, are most 
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rommonly treated by the family doctor, eitlier Iwmuse the 
ilisease is acute and seveve, confining the siifl'erer to the house, 
or else because its nature escapes reci^uitiou ; it is tliprefore 
liighly essential timt a sound knowledge of their nature and 
characteristics should be generally diffused, in order that 
they may be promptly recoguized and treated by the medical 
attendant 

Those cases having pain for theii prominent symptom may 
lie divided for practical purposes into two classes ■ — firat, those 
in which the disease is in the outer ear, or external meatus, and 
ia due to the presence of foreign bodies, as wax, or to otitis 
externa, either of a phlegmonous or dennoid nature; and, 
secondly, those in which the disease is in the middle ear, and 
either of a catarrhal or of a more serious type. The first class 
of ca.ses may generally be recognized with tolerable ease, either 
by a superficial examination, or by the use nf the speculum. 
With an account of theae I need not trouble my readers further 
than to say that, in all instances of [>ain in or about the oar, it 
is most necessary that a correct answer be given to the question 
whether the pain arises from au affection of the meatus. This 
answer must not be based upon a mere guess or supposition ; it 
can and must be estabUshed by accurate and satisfactory 
observation ; for upon this the life of tlie patient may depend. 
A decision having been satisfactorily aixived at, supposing the 
disease to be located in the middle ear, it now remains to 
consider its nature; and this brings me to the more especial 
subject of the present chapter. Speaking roughly, the second 
class of cases may be subdivided into three groups — first, those 
in which there is pain, more or less severe, but without much 
constitutional disturbance ; secondly, those in which the pain is 
associated with other and graver symptoms; thirdly, perhaps I 
.should add, cases in which there is no complaint of pain, but in 
which a discharge exists. In the first group the inflammation 
of the middle ear is merely catarrhal: the pain is unaccom- 
panied by any marked rise of temperature, antl is not of an 
intense and throbbing character; there is neither vomiting nor 
convulsions, nor any external swelling about the ear or mastoid 
Such cases as these depend generally upon cold or a 
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disordered stomach, and sometimes upon gout or other constitu- 
tional affections. Their treatment is simple, and the prognosis 
good, for they very commonly do not pass on to suppuration. 
The second group of e-ases is much more serious. The constitu- 
tional symptoms are very severe : intense throbbing pain in the 
ear is accompanied and often disguised by the headache of 
inflammatory fever, hence the nature of the disease may be 
overlooked; there may also be vomiting, high fever, delirium, 
and even convulsions. The pulse may be frequent, or slow and 
deliberate, having the character of the " cerebral pulse ;" in fact, 
the attack may very closely simulate meningitis, a disease in 
which it is not unlikely to terminate. In these cases we have 
to deal with an inflammation, not of the mucous membrane 
only, but also of the connective tissues of the periosteum, and 
hence often of the bone itself. An inflammation of this nature 
in so contined an area may, as I have above shown, terminate in 
meningitis or cerebral abscess, in phlebitis and pyaemia, in 
disease of the mastoid cells, in resolution through the Eustachian 
tube, in total destruction of the organ of hearing by attacking 
the internal ear, or in temporary or permanent interference with 
hearing, consequent on injury to the tympanic membrane. To 
combat the disease our treatment must be correspondingly 
active : sharp antiphlogistic remedies and leeching, as free as 
the cases narrated indicate, will be always necessary, while the 
surgeon must be ready to cut deeply down upon the mastoid 
pix)cess should oedema be there, or to puncture the membrane if 
it be found bulging. The cases I have just narrated are nearly 
all examples of otitis media, more or less acute. In Cases A 
and B we have uncomplicated examples of the disease taking 
its most usual course, the collection of the pus in the tympanum 
making its way through the tympanic membrane. Cases C, D, 
E, and F afford examples of a more chronic condition ; in D the 
disease had produced necrosis of the adjacent parts of the 
temporal bone. In Case G we have an example of myringitis, 
or acute inflammation of the di*um-head. Case H well illustrates 
the ravages wrought by suppurative otitis when allowed to be 
without treatment until assistance is no longer possible. 

In such cases as these, we observe, there is a great liability 
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ith to the simulation of cerebml diauase where it does not 
,lly exist, aud, if they are left to themselves, to its production 
i-Jt is important to remember that all the symptoms of meningitis 
,y be present in a case of otitis media, and that ^et the cose 
ly recover. Similar symptoms, with a like result, arise 
;asionally from suppuration in the eyeball or orbital cavity, 
tWliether in these cases meningitis really occurs and subsides, oi 
ajTRiptoina of meningeal intlammiition are produced by mere 
'llypenemia, it is difficult to determine ; but necessarily our 
'Jffognosia should be guarded when we suspect meningitis from 
«ar disease. Such cases are, on the one hand, hopeful, because 
by treating the ear disease we may be able to cure the patient ; 
hut, on the other hand, they may be most grave, for intra-cranial 
mischief may have arisen, against which we shall be powerless. 
Case E is a good example of what appeared to be evidences 
of serious inira-cranial mischief arising from ear disBHse, in 
which the symptroms of brain afl'ectiun jiassed off without harm. 
There can be no doubt, as I liave already remarked, that many 
of obscure cerebral symptoms in children, some of which 
id in meningitis, are due to otitis media. In all those cases 
lonly grouped under cerebral irritation or suspected 
meningitis, the ear should be examined with a speculum, the 
use of which should be as much a matter of routine as that of 
the ophthalmoscope. Unfortunately a large number of medical 
men show a remarkable want of familiarity with the ear 
speculum, especially when we consider that cases of tinnitus, 
neuralgia, headache, vertigo, epilepsy, cerebral irritation, brain 
disease, and pytemia — due to ear disease — must frequently 
come under their observation. For this reason it is that a large 
proportion of these affectious pass unrecognized. 

Should the membrane be found bulging it will probably 
lequire incision ; but this operation, of course, must not be 
rashly undertaken, since it demands both experience and skill. 
The dangets attending it have been too frequently insisted upon 
to need repetition here. The other treatment necessary, should 
disease of the ear be detected, has already been described. It 
is certain that the lives of many children might be saved were 
the practice more generally followeil ; for not a few die annually 
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from acute otitis media and its immediate results. The 
treatment of the chronic discharge from the ear which follows 
this disease in most children who survive it would prevent 
those most distressing cases of suppurative meningitis, cerebral 
abscess, and pyaemia so common in adults — the miserable 
results of neglected ear disease in childhood. 

To return, however, to the subject more especially under 
consideration, it is well that we should recognize the fact that 
pain which has its origin in the ear is by no means localized in 
that organ : it may be either in front, above, behind, or below 
it, indeed, anywhere on the same side of the head, and perhaps 
on each. The reason for this is easily discovered. The external, 
middle, and internal ear have all very far-reaching nerve 
connections. Thus, in front of and above the external ear are 
ramifications of the auriculo-temporal branch of the 3rd division 
of the 5th ; behind, above, and below are the small occipital 
and great auricular branches of the cervical plexus ; immediately 
behind the pinna the auricular branch of the pneumo-gastric 
comes to the surface, and gives rise to very important com- 
munications : all these nerves anastomose in and around the 
pinna. In the tympanic cavity we find an equally wide- 
reaching plexus. The tympanic branch (Jacobson's nerve) of 
the petrous ganglion of the glosso-pharyngeal communicates 
\vith the great superficial petrosal, which passes to the spheno- 
palatine ganglion ; its small superficial petrosal twig goes to the 
otic ganglion ; and a third filament passes to the carotid plexus 
of the sympathetic. Since all these nerves are united in the 
tympanic plexus, pain produced in the tympanum may radiate 
over the wide area which they supply. 

Intermittent aural neuralgia occurs in patients subject to 
aural catarrh. I find that a liniment of jij each of tinct. aconiti, 
tinct. belladonnsB, and tinct. opii, to 3J of tinct. saponis, rubbed 
gently round the ears, is a most satisfactory antidote. The 
characteristic symptom is violent pain at night only, which may 
be accompanied by a discharge of pus from the middle ear. In 
malarial districts the disease is common, and in most cases 
quinine will effect a cure. 

It is not my intention in the present chapter to discuss, the 
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question of the etiology of otitis media, but there is one point 
of great interest I would briefly refer to. J)t. Cassells, of 
Glasgow, w£is, I believe, the first to suggest that bad sanitary 
conditions compelling the inhalation of sewer gas occasionally 
give rise to acute inflammation of the middle ear. The two 
first cases in this series seem to lend some support to this con- 
jecture. Two gentlemen, living within three doors of each 
other, we observe, suffered almost simultaneously from the same 
complaint. In neither case was there any known cause, and in 
neither had there been any previous attack ; but in the house 
of each the sanitary conditions were known to be bad, and there 
was a pervading offensive smell due to sewer gas. I have had 
three children in one family, and two in another, under ray 
observation for profuse discharge from the ears; and in each 
instance, immediately the children were removed from houses 
in which the drains were in bad order, they got well, nor did 
they have a return of otorrhoea when they returned to their 
homes after the sanitary arrangements there had been improved. 
Granted that sewer gas possesses for the laryngeal mucous 
membrane the affinity which it apparently has for the tonsil, 
one cannot be greatly surprised if septic germs from the gas 
travel along the adjacent Eustachian tube, and find a suitable 
and undisturbed soil in the tympanic cavity. 
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Chapter XV. 

DISEASES OF THE INTERNAL EAR 

Although many observers during the present century have 
done much to elucidate the coarser pathology of the labyrinth, 
we are still much in the dark concerning the causation of many 
of the symptoms of internal ear disease. 

Amongst the lesions affecting the labyrinth and auditory 
nerve which post-mortem examinations have proved to exist 
may be mentioned : — 

1. Defective development of the semicircular canals, vesti- 
bule, or cochlea. 

2. Absence and disease of the ordinary channels by which 
sonorous vibrations pass from the middle ear to the internal, 
viz., the oval and round windows or fenestrse. 

3. Defect or excess of the otoliths. 

4 Anaemia, hypersemia, and acute suppuration of the labyr- 
inth. 

5. Extravasations of blood and of lymph leading to organized 
exudations : these being probably the most frequent lesions. 

6. Thickening or atropliy of the membranous labyrinth. 

7. Necrosis and caries of the bony walls of the internal ear. 

8. Tumours of an osseous, fibro-muscular, sarcomatous, or 
pigmented character ; cholesteatomatous masses. 

9. Changes in the course and termination of the auditor}^ 
nerve, including — 

(r/.) Atrophy due to defective nourishment, either from the 
pressure of tumours or from cerebitJ and meningeal 
disease, especially in the cerebellum or medulla, or from 
a lesion of the auditory artery. 

(&.) Inflammation, htemorrhage, lymph exudation, fatty, fibrous, 
calcareous, pigmentary, and other degenerative changes 
in the course of the nerve. 
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(c.) Pathological conditions of the cerebral nervous system, 
involving the acoustic centre or the origins and root of 
the nerve, such as apoplectic clot, thrombi, softening, 
abscess, tubercle, cerebral and meningeal inflammation. 

The internal ear is rarely the seat of primary disease. It 
may become secondarily affected : (1) by traumatic conditions, 
usually due to a blow or fall on the head, as effusion of blood 
or serum into the labyrinth — a fertile source of so-called nervous 
deafness — ^laceration of its structures, or direct lesion of the 
brain ; (2) by morbid intra-cranial lesions, such as tumours, 
abscess, meningeal disease, atheromatous and aneurysmal con- 
ditions of the auditory basilar or vertebral arteries, vaso-motor 
paresis of the same, obstructions in the venous sinuses, espe- 
cially the superior petrosal ; (3^ by more or less general consti- 
tutional conditions, as in the course of specific fevers, meningitis, 
syphilis, mumps, rheumatoid arthritis, and, less generally, tabes 
dorsalis; (4) from the exhibition of certain drugs and sub- 
stances, such as salicin and quinine, opium, alcohol, and 
tobacco ; (5) by abnormal conditions of the tympanum, such as 
hypersemia, acute inflammation, bone disease, and pressure on 
the perilymph and endolymph through morbid lesions of the 
fenestras and ossicles. 

Hartmann discusses labyrinthine diseases under the under- 
mentioned headings, which I enumerate here because the classi- 
fication brings out the chief pathological and etiological factors 
in morbid conditions of the internal ear : — 

1. Hyperaemia. 

2. Anaemia. 

3. Haemorrhage. 

4 Acute Inflammation. 

5. Chronic Degenerative Processes. 

6. M^ni^re's Complex of Symptoms, including Meniere's 

Disease. 

7. Concussion of Labyrinth. 

8. Syphilis. 

9. Leukaemia. 

10. Mumpsi Epidemic TnflnftnUi 



288 DtSEASES OF TOE INTERNAL BAB, 

11. Diseases of the Auditory Nerve, 

12. Keflex Neuroses. 

13. Hysterical and Functional Deafness. 

14. Central Disease of the Nerve Koots, and of the Auditory 

Centre. 

The symptoms of labyrinthine disease may include, in addition 
to (1) usually marked impairment of both aerial and bone con- 
duction of sound ; (2) subjective sounds in the ear or head ; 
(3) giddiness or vertigo ; (4) nausea or vomiting ; (5) partial 
tone-deafness ; (6) paracusis ; (7) hyperaesthesia acoustica. 

In many cases, upon examination with the speculum, no trace 
whatever of disease or injury can be discovered, the membrana 
tympani looking, in fact, perfectly healthy ; and the Eustachian 
tube and ossicles being quite normal. 

It may be asked, "How then do we distinguish between 
deafness due to mischief in the labyrinth and deafness due to 
disease of the middle or external portions of the auditory appa- 
ratus ? " . The vibrating tuning-fork is our best guide to a correct 
diagnosis, though, as will be hereafter seen, not an unfailing 
one. 

At the meeting of the International Medical Congress in 
1881, Mr. A. Gardiner Brown stated as his opinion that the 
tactile sensibility of the thumb and finger might be employed 
by the aurist as a ready, accurate, and simple standard whereby 
to measure the eflBciency of the auditory nerve with respect to 
the sonorous vibrations of a tuning-fork held to the head.* 

In treating ear disease, it is important to bear in mind that 
the organ of hearing is made up of two fundamentally distinct 
portions, the one sound-conducting, the other sound-perceiving : 
the former comprising those delicate structures whose function 
it is to carry sonorous vibrations to the complex nervous me- 
chanism of the latter. 

If, when the vibrating tuning-fork is placed on the Lead of a 
deaf person, its sound is heard louder in the deaf or deafer ear, 
the surgeon anticipates that there is disease and consequent 

♦ See Brit. Med, Joum,, Sept. 4^ 1880, p. 891 
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obstruction to the passage of sound in the conveying portion 
of the aiiditorj' apparatus ; that is, in the external or middle 
ear. On the other hand, if the tuning-fork is more audible in 
the liettev ear, there probably exists some lesion of the labyrinth 
or auditory nerve, i.e., of tlie sound-perceiving portion of the 
deafer ear. This is Weber's method (pages 49 — 51). 

In this experiment the vibrations of the tuning-fork are 
carried by the bones of the head to the inner ear : if retained in 
the ear by an obstruction which makes the patient deaf to 
ordinary sound, they are intensified; if not, as they pass out 
through the external meatus without opposition, they are heard 
only to a very slight extent. This fact may be realized by 
anyone not deaf, by placing a vibrating tuning-fork upon the 
forehead, and with the fiugev closing one ear, the .sound in 
which will now be much louder than in the other. Much care, 
however, is necessary in order to obtain a correct statement 
from a patient as to the side upon which he hears the tuning- 
fork besL* A deaf person, being fully perauaded that he ought 
to hear more plainly with his letter ear, will at first, as a rule, 
speak accordingly. A few trials, will, however, elucidate the 
truth ; and, as nervous deafness is comjjaratively rare, it is well 
to accept with great caution testimony as to its presence. 

In testing the nerves with the tuning-fork the following rou- 
tine method is useful. The surgeon should by practice learn to 
set the tuning-fork vibrating by a fairly uniform blow, so that 
it may always be heard on his own vertex or ma.stoid for about 
the same period. Having placed the vibrating fork on the 
patient's mastoid process, ask him or her to indicate by a sign 
tile exact moment that the sound ceases. The fork should 
then be rapidly transfeiTed to the examiner's own mastoid, when 
the number of seconds that the sound is stdl lieai'd will be an 
index of the amount of the patient's nerve deafness on the side 
tested. Normally a vibrating fork is heard ayaiii when held 
n-euT the meatus after it has ceased to he audible tni the mastoid ; 
in uncomplicated middle ear disease, however, aerial conduction 
is less than bone conduction ; the converee should obtain in 
labyrinthine disease: when the two are equal both the middle 
♦ See Medical Prat and Circular, Dec 19, 1S77. 
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and the internal ear may be affectei This test (Rinn^'s) often 
proves to be fallacious. 

In the vertex experiment the tuning-fork is often not heard 
at all ; and in these cases the sound may be heard on the 
mastoid for only ten or fifteen seconds. Such cases are the 
commonest met with. If the tuning-fork is not heard on the 
mastoid and, therefore, not by the less sensitive route from the 
vertex, it is often possible to obtain appreciation of the sensa- 
tion when the vibrating fork is placed on the upper incisor 
teeth. These points are dwelt on because the fact that a tuning- 
fork is normally heard best on the teeth, less well on the mastoid, 
and least distinctly on the vertex is of great importance in 
determining whether a patient is improving under treatment. 
In a hospital case it was found that the fork was not heard even 
on the teeth ; he was injected with pilocarpin daily for three 
weeks, without any result being obvious, and the treatment 
would have been discontinued on account of debility and incon- 
venience, had it not been ascertained that the nerve had so far 
improved as to be sensible to vibrations conducted from the 
teeth. Perseverance in treatment resulted in great improvement, 
both in aerial and bone conduction, and in the hearing of raised 
general conversatioki ; whereas on admission he could only be 
made to understand anything by shouting. 

In a case of carcinoma not directly involving the labyrinth, 
and causing quantitative atrophy of the nerve-fibres in the 
lamina spiralis ossea of the first convolution of the cochlea, 
Moos and Steinbriigge observed impairment of hearing for high 
tones only, a condition which bears out Helmholtz's hypothesis 
that the nerve-fibres in the neighbourhood of the fenestra 
rotunda effect perception of notes of elevated pitch, but those 
situated further up of lower notes.* On this account it is useful 
to test with tuning-forks of different piteh as recommended by 
Politzer, and in some anomalous cases I have found Galton's 
whistle, in which the pitch can be varied, of much assistance. 

It is commonly supposed that nervous deafness is more fre- 
quently met with in persons of nervous temperament than in 
others ; but such in my experience is not the case. 

* See Archives of Otology^ March, 1881. 
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^V In ■.! lustration of the character of true nervous deafness, I 
^■frill give the records of a CHse of neurotic disease accompanied 
H&y an affection of the middle ear. 

^1 G. C, ffit. 5, was brought to me at St Mary's Hospital, Sep- 

^Bteinbei' 15, li<76, sulfering from complete deafness in both em's. 

* His mother stated that, eighteen months before, he had fallen 

downstairs, alighting on his head, and had been picked up in an 

insensible condition, and had remained so for nearly a week, 

PHe had since been totally deaf, but he still retained the power 
bf speech, in which he had acquiTed fair facility before the 
bijury. He could not hear the tuning-fork pressed to bis fore- 
head, or even a pistol fired off close to his ear. His mother had 
an idea he could hear knocking sounds. The faculty, however, 
in all cases of total deafness, of perceiving the concussion of a 
blow is due to the patients' feeliiig the vibrations without hen-- 
ing them. Stamping on the ground or clapping the hands will 
often attract the attention of totally deaf persons ; and in some 
^^inatitutions for the deaf and dumb drums have been found useful 
^wia a means of communication with the inmates. 
^f The precise nature of the injury received in cases such as the 
last mentioned cannot always he determined, but in a great 
many instances there is effusion of serum or lisemorrhage into 
the semicircular canals or cochlea, or laceration of the tissues of 
the membranous labyrinth. 

Absolut* deafness is the principal symptom of disease of the 

auditory nerve ; and with its graver forms giddiness, tinnitus 

L|turium, paroxysms of vertigo, faintness, and vomiting may all 

H|tK associated. According to Hughlings Jackson, these symp- 

^rtoms always depend upon affections of the auditory expansion 

iu the labyrinth.* 

At pott-mortem examinations, Toynbee found atrophy of the 
auditory nerve thirteen times in persons between sixty and 
ninety years of age. In others there were imperfections of 
structure, and various diseases of both membranous and osseous 
seuiicircular canals. In some there was a deposit of blat-k 
pigment in the cixihlea, with blood in the vestibule, iu another, 
blood in the cochlea. In one case in which there was a history 
" Luncet, U&rch 24, 1982, p. 417. 
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of a fall on the head some years previously, and subsequent 
deafness, there were dark specks on the lamina spiralis in both 
ears. 

Professor Moos found lymphoid corpuscles on the lamina 
spiralis, sacculi, and ampullae, some having undergone fatty 
degeneration, in the labyrinth of a soldier who had died from 
typhoid fever. As Burnett remarks, fatty metamorphosis of 
the organ of Corti may be the result of haemorrhages into the 
cochlea. Amyloid degeneration of the auditory nerve is not 
uncommon. 

If nervous deafness is the result of recent injury to the head 
or of other cause offering strong evidence of effusion of blood, 
the use of leeches, purgatives, Leiters coil, and counter-irritants 
may be resorted to, for it is within the bounds of possibility that 
absorption may be thus facilitated;* but if the disease has 
become chronic, no treatment will be of use, the administration 
of quinine, for instance, doing more harm than good, and the 
application of electricity being without any beneficial result, at 
any rate as regards hearing, so far as I have seen. The employ- 
ment of ice-bags for the head in typhoid fever I believe to be a 
frequent source of mischief in the labyrinth, and therefore n 
procedure requiring great caution. Extreme cold of any kind, 
as from a continuous draught of chilly air, is not uncommonly 
the starting point of this form of ear disease. When it originates 
in mumps, one side alone is usually implicated. 

I had at one time under my charge a case of a young man 
who, three months after a sharp attack of mumps, remained 
quite deaf, although no lesion of the middle ear could be 
detected. The tuning-fork test showed that the nerve was 
impaired. 

Deafness after Typhoid Fever, — The following case is scarcely 
typical of nervous deafness, but is mentioned here because it is 
very nearly allied to the class under consideration. It teaches 
us to be guarded against giving an unfavourable prognosis in all 
cases of apparent affection of the auditory nerve. 

E. H., a girl, set. 10, brought to me at St. Mary's Hospital, had 
suffered from total deafness and consequent dumbness since an 

* See case of injury to head, p. 313. 
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attick of scarlet fever when she was two years old. Her general 
health had completely broken down. I prescribed cod-liver oil 
occasionally and 

Potassii Bromidi, gr. iij. 
Tinct. Nucis Vomicae, r\\\], 
Aquje Jss. t. d. s. 

By these means a gradual though incomplete restoration of 
hearing and power of speech was brought about. 

I concur with Burnett in thinking that, in the vast majority 
of cases of deafness due to typhoid fever, the affection of the 
labjnrinth is secondary to a tympanic disorder. 

During the acute stage of fever, especially typhus, it is, of 
course, extremely common to find more or less severe deafness ; 
and this is always commensurate with the amount of nervous 
prostration induced by the fever, and the severity of the other 
nervous symptoms. Most commonly, with convalescence, it 
passes off; but it may be continued subsequently for a while, 
and in some cases it is permanent. It thus closely resembles a 
more extensive injury to the nervous system, sometimes met 
with, resulting in either temporary or permanent melancholia or 
mania. Loss of any special sense other than hearing is rare ; so 
also is motor paralysis. 

Deafness in epidemic cerebro-spinal meningitis is said to be 
due to inflammatory changes set up in the organ, particularly 
affecting the lining membrane of the vestibule and semicircular 
canals, and occasionally the external meatus, from which a 
profuse purulent discharge has flowed.* It is said to be one of 
the commonest causes of deaf-mutism in America, though rarely 
so in this country. 

In typhus, of which we have had an example in the following 
case, deafness, according to Dr. Buchanan, generally begins at 
the end of the first week, may be slight or nearly complete, and 
persists even after the advent of convalescence, but nothing is to 
be seen in the ear to account for it. 

K D., set. 19, came to St. Mary's Hospital from Walton to 

. * J. N.. Kadcliife in fteynolds^B Syatem of Ji^icine, vol. 1, p. 505* 
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consult me in January, 1876. She had been deaf for ten ye^rs 
in consequence of typhoid fever. Neither my watch in contact 
will the ears nor my voice was audible, and she could hear a 
vibrating tuning-fork placed on the vertex of her head for a few 
seconds only. Her mother was the only person who could 
make her understand anything. The membrana tympani in 
1>oth ears was concave, thickened, and of a dirty-grey colour ; 
the Eustachian tubes were completely closed. For the last 
eighteen months the patient had been losing her speech, and she 
was now almost dumb. With a little difficulty I passed the 
Eustachian catheter, the use of which was continued regularly 
once a week for a time, and afterwards once a fortnight ; I also 
gave her large doses of iodide of potassium. Under treatment 
she by degrees regained her speech, and six months after I first 
saw her she could talk perfectly well, and, although still very 
(leaf, could by a little extra exertion be made by anyone to hear. 
I could see very little abnormality in the colour and shape of 
the tympanic membranes. 

Of course in this case there were great difficulties to contend 
with ; the sound-perceiving and sound-conducting apparatus 
were both at fault ; but by improving the condition of the latter 
the auditory nerve was enabled to use what little power it still 
had, and the patient was thus prevented from becoming dumb 
as well as deaf. 

There are several — perhaps many — instances on record of 
almost complete recovery from what at first appeai-ed to be 
incurable deafness after typhoid and other fevers and after 
injuries to the head. These are cases in which it is very diffi- 
cult to come at once to a certain prognosis ; and I would make 
It a rule to treat each upon the chance of the disease not having 
permanently injured the nerve apparatus. 

There is a close connection between the vascular structures 
of the tympanum and the labyrinth ; consequently, in deafness 
following typhoid, puei^pcral, and other fevers, the hypersemia of 
the labyrinth is often only temporary, and hence, as in cases I 
have mentioned, leeching and blistering freely behind the ear at 
once relieve the deafness. A glass of spirits will in some 
persons cause temporary deafness from congestion^ probably 
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tending (as Burnett su^'ests) from the fauces to the Eustachian 
tube, middle ear, and labyrinth in succession. 

Dr. S. Weir Mitchell has described a fitful kind of deafness 
attributable to an hysterical condition. 

Intermittent attacks of functional nerve deafness and tinnitus, 

I vithout apparent lesion or cause, are occasionally to be observed 

1 the persons of neurasthenic aud hypocliondriac subjects. In 

Rich, a favourable prognosis and tonic treatment will efTect a 

sedy cure. It is, however, difficult to make a positive 

diagnosis of ueurtisthenic deafness, though I have seen several 

Isndoubted cases. 



Laevrinthine Disease supekyenisg on Disease of tub 
Middle £ak. 

In cases of this affection the power of heai'ing ia much im- 
red, yet not always lost, and iniproveiuent in it takes ]i]ace 
>on amelioration of the condition of the conducting structures. 
perfect audition is hanlly ever regained, but by clearing and 
[ the road to the inner ear we enable the patient to 
take use of the little that is left to him. Disease of the 
tubjTinth may result secoiidai-ily from inflaminatiou of the 
mpantim, whether acute, as in the exanthemata, or chronic, 
a in old catarrh of the middle ear. Dr. McBride,of Edinburgh, 
has descrilied* a case of croupous inflammation of the cochlea 
due to a small sarcomatous intra-cranial tumour, wtiich had 
penetrated the internal auditory canal to within short of its 
fundus. Sarcomatous infiltration of the bone around the cochlea 
hati taken place, probably through the cochlear brancli of tlie 
internal auditory artery, but the cochlear duct had sufl'ered very 
little, and the inemhrana tectoria, crista spiralis, the " auditory 
teeth" of Buschke, the junction of the external and internal 
pillars of Corti, and the membrana reticularis could clearly be 
distinguished. In the semicircular canals not a trace of fibrin 
was detectable. The deafness noticed in this case was possibly 
rat induced, not by direct pressure on the auditory nerve, but 
inflammation of the cochlea, since facial palsy was uut 

* Joai-H. a/ Anat. and fhynol., vul. 14, p. 195. 
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exhibited till long subsequently. In accordance with this sup* 
position it is conceivable that cochleitis might be set up simply 
by extension of a sarcomatous tumour along the internal 
auditory artery. 

Artillery men and boiler makers, being frequently exposed to 
concussive shocks, are liable to chronic inflammation of the 
internal ear, coming on gradually. That they seldom suffer any 
sudden injury may perhaps be attributed to their hardly ever 
being taken by surprise when a gun is fired or a blow is struck ; 
for it is probable that by the preparatory action of the internal 
muscles of the ear, especially the stapedius, the parts are placed 
in a position suitable for the reception of shocks : aural accom- 
modation, in fact, takes place. We all know how much less than 
ordinarily we feel the shock of a great noise if we are aware that 
it is going to take place. 

If boiler makers and others exposed to continual noise would 
only take the precaution of wearing cotton wool in the ears, 
they would effectually prevent concussion and chronic inflam- 
mation of the internal ear. Ward Cousins, Macnaughton Jones, 
and Hawksley have each devised useful protectors, made of 
rubber, of celluloid, and of fibrous clay respectively. 

Sometimes considerable loss of hearing comes on quite sud- 
denly without apparent cause or warning of any kind, as in the 
case of a medical man, Mr. J. W., who consulted me in January, 
1878, and who could not hear a watch in contact with either 
ear, or a vibrating tuning-fork placed on his forehead. He 
derived little benefit from treatment, and a year afterwards thus 
described his symptoms : — 

" If you ask me how I now am in respect to deafness, I 
should say in statu qiiOy neither better nor worse. The noise 
varies much in the course of the day, with cold or damp, or wet 
or digestion. My general health is excellent. There was, if 
you remember, and still is, a subsidiary noise, not apparently 
located in the ear, but in the cerebellum. This continues the 
same, and just as I drop off to sleep I suffer a nervous shock 
or start, which, however, is not repeated so as to keep me 
awake." 

I once saw with Dr. Hood a case of sudden loss of hearing 
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and severe tinnitus aiiriiim in a gentleman, originating in the 
followiug rather remarliable manner: — 

Tiie patient in passing through a poor neighbourhood came to 
a house where brokers were about to seize an old widow's furni- 
ture for a debt of some £30 or £40. After making enquiries, 
he paid the amount due ; but he was so overcome with emotion 
caused by the distress he had witnessed, that lie was suddenly 
seized with almost total deafness in one ear, due possibly to 
labyriolhine apoplexy or to a slight bulbar lesion, perhaps of ii 
ha;morrhagic nature, 



■ FiLOCARPiN in Labyrinthine Biseasic. 

^ Politzer was the first to recommend this agent in the treat- 
ment of recent cases of exudative disease of the labyrinth, and 
in syphilis of the same, where the process had not yet become 
chronic. But he formerly limited its application to recent 
affections, and discontinued its employment in the course of a 
week, if no good result ensued in that time. 

Kosegarten was the first to reject cases that cannot submit 
to daili/ treatment for six weeks. He injects hypodermically 
one centigmm, and has watched the eflect on the drumhead 
and mucosa of the tympanic cavity. A distinct redness is 
seen to come in thirteen minutes after the injection in some 
lyises, and remain visible for forty minutes; then it fades away 
rapidly. In some cases the redness comes on more slowly. It 
even appears that the secretion in the middle ear is increased 
during the effect of the piloeaxpin. It is held that this remedy 
acts both ujion tiie internal and the middle ear disease. " By 
means of returning hypenemia, which may even cause exuda- 
tion, there ensues pliability of tlie sclerosed tissues, and moisten- 
ing and softening of adhesions, and in this way the unyielding 
conducting apparatus again lieennies more capable of vibrating. 
When exudations had become deposited, their absorption was 
brought about." Politzer's want of success is attributed by 
Kosegaiten to too short a trial of the remedy, which can be 
efBeient only when its action is long continued. 

Although Kosegarten sjHiaka of Politzer's want of success, I 
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can testify to that aurist's very favourable results with pilo- 
carpiu injections in patients who came under my observation in 
1888. Pilocarpin, in my experience, produces marked results 
in suitable cases. I begin treatment with the daily hypodermic 
injection of three minims of a 4 per cent, solution of pilo- 
carpin. The dose is gradually increased, if suitably borne, from 
one-tenth or less up to a quarter or even third of a grain. 

Kosegarten {Zeitschriftfur Ohrenheilkunde, xx, p. 110) records 
three bad cases of deafness after mumps in which hearing was 
completely restored by this treatment. These cases have 
hitherto only too often resulted in total deafness. 

I recently (BriL Med, Joum., April, 1890) recorded twenty 
cases, mostly of labyrinthine disease, which were much benefited 
by pilocarpin injections, and I wrote : " One is forced to inquire 
how these results can be brought about, and a correct apprecia- 
tion of its rationale would doubtless lead us to an understand- 
ing of why it is beneficial in some cases, and of little avail in 
others. It is advisable, in the first place, to inquire into the 
pathology of labyrinthine deafness. The absence of bone con- 
duction would point to some condition which prevents the 
terminal fibres of the auditory nerve from being acted upon by 
the acoustic vibrations. With very few exceptions, such as, for 
instance, in some cases of Mdni^re's disease and in locomotor 
ataxy, this condition is essentially inflammatory in its origin. 
Primary inflammation of the labyrinth is exceedingly rare, so 
far as pathological observation has gone. In one case, recorded 
by Schwartze, suppuration of the labyrinth, independent of any 
affection of the middle ear, led to suppurative meningitis. 
Politzer, too, has recorded a case where, the middle ear being 
normal, inflammation of the labyrinth caused now bone-forma- 
tion ivom the periosteum, which completely filled up the cavity. 
In by far the majority of cases, however, the labyrinthine disease 
is secondary, and although a few cases have been reported where 
inflammation has extended from cerebral meningitis along the 
sheath of the auditory nerve or through the aqueductus cochlea? 
to the labyrinth, yet usually the primary seat of the inflamma- 
tion is the middle ear, which is so often affected in the specific 
fevers. 
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" The early 8tage3 of this affection aa it attacks the labyrinth 
are evideuced anatomically by congestiaii, small cell infiltration 
aiid sometimes by suppuration and complete destruction of its 
iiienibrane. The inflammation may spread iiloiig the sheath of 
the auditory nerve, and so reach the cranial cavity, but more 
commonly, and fortunately, the inflamniatorj- process is limited 
til the labyrinth itself. Here at times the inflammatory material 
undet^'oes frnther clianges. The cavity of the labyrinth becomes 
filled with a fatty or cheeay mass, containing a granular and 
soEuetimes calcareous matter, pigment, and crystals of choleste- 
rine ; bands of fibrous tissue may stretch from wall to wall, and 
the bouy walls become thickened as the result of the intlaniina- 
tioQ of their perioateura. The membrane of the labyrinth may 
be absolutely destroyed, and with it the nerve-endings spread 
upuii it are degenerated and ati'ophied. More commonly the 
membrane is thickened by ovei^rowtli of fibrous tissue, and this 
presses on the nerve-eudingg and paralyses their action. The 
accumulation of these infliimumtory pro<lucts in so confined n 
space necessarily causes more or less disappearance of the peri- 
Ijnnpli and endolymph. The course of the inflammation, it 
appears then, is that which an iuHammation may pursue in 
other parta, its results being dependent upon its severity and 
upon the delicacy and complexity of the organ in which it has 
oceun-ed. Nor woidd it appear that the cause of the intiamma- 
tion has much influence upon its pathological results. Syphilitic 
affections of the labyrinth, in which Politzer first found the 
pilocarpin treatment of benefit, cause practically the same 
pathological appearances, although it may be mentioned that 
Atuos and Steinbriigge have described a case in whicli a true 
gumma had formed in the periosteum of the labyrinth. 

■' Such, then, is the condition which causes labyrinthine deaf- 
ness, and it can readily be understood that it is uot promising to 
ordinary methods of treatment. Yet it is in many of just such 
cases tliat I have found the subcutaneous injection of pilocarpin 
to give great relief, and in nut a few instances to lead to what is 
for practical purposes a cure. How this is brought about is, for 
the present at least, incapable of proof ; but the surmise I would 

inture to put forward — and it would appear to me to be at 
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least plausible — is the following ; — Referring to Dr. Lauder 
Brunton'a Textbook of Pharmacology, we find that pilocarpin 
increases all the secretions of the body, except the bile, and 
this it does by stimulating the secretory nerv'^e- fibres. I notice 
the secretion of the outer ear, especially the wax, is increased 
by it ; and I may mention, in passing, that in all these cases of 
labyrinthine deafness, wax is usually absent in the ears. It 
would appear not improbable, therefore, that the secretion of 
the inner ear should also be promoted by the injections, seeing 
that the action of all the mucous membranes of the body is 
stimulated. The softening of the inflammatoiy accumulations 
which would result therefrom would greatly facilitate their 
removal by the absorbents ; and, even if it did not cause their 
absolute disappearance, would so far relieve the pressure upon 
the auditory nerve-endings as to allow of a resumption of their 
function. If the membrane of the labyrinth had been destroyed 
entirely, no secretion could take place. Again, no improvement 
could be expected from such treatment if bony hypertrophy 
had occurred. We know that in peripheral neuritis, as it occurs 
in other parts of the body, recovery of the function of the nerve 
may take place even after a considerable lapse of time ; and 
where the auditory nerve-endings are functionally hindered by 
the pressure of surrounding exudation, it may well be that im- 
provement may follow from the removal of tlie exudation. 
Where, however, pronounced atrophj'^ of the nerve tissue has 
established itself — and this has been found in the labyrinthine 
deafness which is the result of locomotor ataxy, as well as in 
that of inflammatory origin — no treatment can be of any avail. 
We have no means at pi-esent by which we can judge of the 
presence of these unfavourable conditions ; and I think it 
probable that to this cause may be attributed some of the 
abortive results of the pilocarpin injections. In a large num- 
ber of instances, however, the results obtained have been most 
gratifying, and I venture, therefore, to record my experience of 
what I believe to be a valuable method of treatment." 

In middle-ear disease pathological observations have shown 
that fibrous adhesions, cicatricial contraction of the mucoud 
membrane, and anchylosis of the ossicles are the iQost frequent 
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reaiilts of inflammation, and these ai-e not so likely t« be beiie- 
Kl«(l by the secretory action of the pilocurpin as in the accu- 
mulation of inflammatory debris, which is often the cause of 
labyrinthine deafness. 

It has been urged in oppoHition to this view that in many 
cases of labyrinthine disease pilocarpin is quite naeleas. It is, 
Iiowever, obvious chat it must remain so in all those cases in 
which there is either bony thickening or, wiiether from loco- 
motor ataxy or from direct inflammatory action, there is de- 
struction of the membrane and atrophy of its nerve endings. 
It would, in short, be impossible, from purely negative evidence, 
to come to a legitimate conclusion as to the scojie of the employ- 
ment of pilocarpin in labyrinthine disease. Large mimbers — 
indeed, most of the supposed cases of this affection sent to me 
as unamenable to its action — have proved to be iiuite unsuit- 
able for its exhibition, being examples of every other sort and 
condition of ear disease, including long-standing perforation of 
the drum-head. 

I detenuined to thoroughly investigate this treatment dunng 
a prolonged period, both in hospital and private practice. 

As the outcome of further study of the disease, its symptoms, 
and its modes of treatment, I would make the following obser- 
vations : — 

a. The case must first be carefully diagnosed as actually one 
suitable for treatment with the drug. Ijabyrintliine deafness, it 
must be remembered, is not a disease of common occurrence. 

t_ b. The larger number of the patients that hear better in a 
bolBe (when in a train or omnibus, for example) do not derive 
IBQch, if any, benefit from pilocarpin, if used independent of 
other remedies. 

c The best test of hearing is to employ a large tuning-fork 
with a wooden handle, acting as a sounding-piece, to put on the 
head. Some of the small tuning-forks commonly used are 
worthless to the aural surgeon, 

d. Cases in which the tuning-fork on the forehead is heard 
indifferently or scarcely at all may be suitable for treatment 
with pilocarpin. 

Patients with a syphilitic history are usually much relieved. 
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and the possibility of hereditary syphilis in a given case must 
be borne in mind. 

/. The very large number of patients that say they hear worse 
after a cold are mostly unsuitable cases. 

g. Patients who say they can hear when they are spoken to 
very distinctly, or whose deafness began with a difficulty of dis- 
criminating sounds, or who cannot make out general conversa- 
tion, and hear worse when tired, nervous, or feeling out oF 
health, are more promising cases than the last mentioned. 

h. In arriving at a diagnosis, the state cf hearing as tested by 
the watch and the condition of the drum- head should be noted. 

i. Some cases of marked auml vertigo derive benefit from 
pilocarpi!!. 

j. If middle-ear disease is associated with mischief in the 
internal ear, the Eustachian catheter should be passed from time 
to time for the injection of vapours. 

Finally, it must be added that epidemic influenza may aflFect 
the internal as well as the middle ear; ii! recent cases bone 
conduction is often restored and deafness markedly relieved by 
pilocarpin. The same remark applies to mumps and other 
specific fevers. 

My usual method of administering pilocarpin is to inject 
into the back of the arms a solution of the nitrate of "a strength 
equal to i gr. to 10 minims. The dose at first, -^ gr., is gradu- 
ally increased to j^, ^, or, if well borne, \ gr. The effect is 
speedily manifested by diaphoresis and copious salivation. After 
each injection I give half a drachm of sal-volatile in a small 
tumblerful of water. The patient is then made to lie on a sofa, 
and is well covered with rugs, the head being enveloped in a 
shawL When the efiects are weaiing off the wraps are removed, 
but only by degrees, in order to avoid the risk of catching cold. 
In the event of faintness or other discomfort from the exhibition 
of the drug I give brandy at once, which I keep ready at hand, 
and find the best restorative. Untoward symptoms need not be 
apprehended if the precaution of beginning with the small dose 
above mentioned be strictly adhered to. 

Due attention to the foregoing particulars will enable one to 
reduce to comparatively few the number of cases amenable to 
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treatment with pilocarpin. The histories of the following 
jiatients have been given inostly in the patients' own woids, and 
speak for theniaelves. 

Case I. — Miss A. E., set. 39, treated by me three years ago, in 
answer to a letter I sent in February, 1892, writes as follows: 
" I am delighted to I.ell you that the improvement in my heiiring 
is fully maintained. When, three years ago, 1 first consulted 
you, I required a trumpet to hear a person speaking at my side 
in a raised voice. I could not hear a speech or sermon in any 
seat in any building, even with a trumpet. I now do without a 
trumpet entirely, and can hear a clear voice by my side slightly 
raised above the ordinary pitch, and with satisfaction to myself 
and the speaker. I can also hear speeches and sermons if 
seated favourably. We tliink it most remarkable that my hear- 
iug could be improved after seventeen years of steadily iuereaa- 
ing deafness. In 1889 I came to you in despair, deafness was 
gaining so rapidly, and then I could not hear a clock tick, and 
only what was said to me in a loud voice through a trumpet was 
audible." I may add that this lady had been treated regularly 
for seventeen years by means of inhalations, catheters, and the 
Politzer hag. Had I never relieved any other patient with pilo- 
carpin, this case alone would have warranted me in going on 
with the remedy. 

Case II. — P. G., a barrister, jet. 44, sent to me by Mr. 

Igcombe Venning, thus recently reprjrted of himself to me : 

Deaf in both ears for three or four years, the right ear slightly, 
the left very deaf, and unable to hear conversation when the 
right ear was stopped. Commenced treatment by injection of 
pilocarpin on Fubruary 22, 1891, First noticed change in hear- 
ing on March 20. Found I could hear and appreciate conver- 
sation with the left ear, which I had been unable to do for about 
two years previously. My wife and friends likewise noticed 
the change. On March 25 I heard the chirping of birds out- 
side the bouse, inaudible for years ; and in conducting an arbi- 
tration case I sat with the witnesses on my left, which I had 
always avoided doing, and could hear them very well. On 
March 31 could hear persons talking to each other, and could 
[oin in conversation, a thing for a long time most difficult and 
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trying to attempt. Later on, in April, dined with a friend, who. 
without suggestion on my part, remarked that I had not asked 
for a single observation to be repeated during the whole of 
dinner. I noticed during the treatment that the noises in my 
left ear, which had been almost incessant for four or five montlis, 
steadily decreased. They are now nearly gone, ceasing entirely 
at intervals." 

Case III. — Colonel W., set. 49, sent by Sir Joseph Fayrer, 
August, 1890, had suffered for four years in India from deafness 
of both ears, with constant annoying tinnitus aurium. He had 
liad syphilis. After six weeks* treatment the hearing of his 
left ear was restored, and that of the right slightly improved. 
In February, 1892, he called to say that his left ear was in as 
good c'ondition as when he left off the treatment, and the tin- 
nitus was far less. 

Case IV. — Mr. B., set. 30, writes : " Before the pilocarpin I 
could not hear deep sounds, such as a wagon coming along the 
road, and sounds on the piano below the B-flat nearest the 
xjentre C on the piano were absolutely inaudible. Now, how- 
ever, I can hear every note on the piano, and I am safe in the 
street from cabs, &c. People tell me that I am nothing like so 
deaf as I used to be, and that I have steadily improved." This 
patient was seen also by Professor Politzer. 

In the three next cases aural vertigo was a prominent 
symptom. 

Case V. — Concerning this case Dr. Easton writes : " The 
patient, Miss R, you saw with me in May, 1890, was much 
benefited by the injection of pilocarpin you recommended. She 
had been suffering for nearly two years with tinnitus, accom- 
panied every week or ten days by attacks of vertigo. I com- 
menced injecting one-twelfth of a gi*ain of pilocarpin on May 
29, increasing the quantity gradually to a quarter of a grain. 
On June 6 the tinnitus was much less. On June 13 she could 
hear a watch tick an inch from the left ear, whereas at first it 
was perceptible only when in actual contact. During the whole 
time (six weeks) that I contiimed the injections, she had no 
return whatever of vertigo, and I hear the improvement is main- 
tained up to the present date, February, 1892." 
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I Case VI. — Miss M. had suffered for several years from laby- 
nkithine mischief with aural vertigo, aggravated to such an 
wctent during the last twelvemonth that she was unable to 
mnture out alone. Dv. Moore, of Maidenhead, carried out the 
treatment with pilocarpin for five weeks, and the patient, who 
came to I'epoit herself to me some time afterwards, appeared to 
he quite wulL 

Case VII. — Captain J., ret. 53 (sent hy Dr. Pollock), com- 
ider of a large steamship, waa obliged to discontinue hia 
irk on account of coustant giddinesB, which caused him to fall 
down. He had been deaf for many years. After five weeks' 
treatment he resumed hia duties, and subsequently he wrote : 
" I thought you would be pleased to bear that up to the present 
I have had no attacks of vertigo." 

In further illustration of my subject, I would advert to the 
testimony of Dr. Bronner in the Lanui for September 28, 18S9. 
He points out that improvement under treatment with pilo- 
carpin cannot reasonably be hoped for where long-continued 
di3ea.ie has caused much thickening and calcification of the 
membrana tympani, ankylosis of the ossicula, or extensive 
changes in the internal ear or auditory nerve ; that one ought 
to be satisfied in chronic cases if it can merely arrest the pro- 
gress of disease ; and that in some acute or subacute conditions 
it may not only do that, but may even restore normal hearing. 
He, moreover, advocates the use of the Eustachian catheter in 
addition to injections of pilocarpin, when the deafness is not 
entirely due to atfectiona of the internal ear. Dr. Bronner then 
proceeds to remark that he has used pilocarpin with very good 
results. One of his patients, a girl, set. 12, with a history of 
congenital syphilis, and snH'ering from a subacute affection of 
the middle and internal ear, could not hear the watch at all, 
even in contact, or loud speech at 2 metres, but after tweuty in- 
jections of pilocarpin, she Iieard the watcli with the right ear at 
30, and with the left at 6 inches, and could distinguish whispers 
at more than 5 metres with either ear. I now learn from 
Dr. iironner (February, 1S92) that since the publication of hia 
paper lie has treated with pilocarpin ten cases. Of five of 
these, having a history of congenital syphilis and exliibiting 
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symptoms of disease of the internal and middle ear, fonr did 
well and one did not improve. Of four others who had suffered 
from acquired syphilis two were much benefited. One case of 
subacute inflammation of the internal ear was very successful, 
as at first the watch was not heard on contact or a loud voice at 
2 yards, and after treatment the watch was audible with the 
right ear at 12 and with the left at 18 inches, and a whisper at 
more than 4 metres with either ear. 

In conclusion, I would say that, when suitable cases are 
chosen for treatment, pilocarpin is a most valuable remedy in 
labyrinthine deafness, especially that due to syphilitic taint. I 
do not pretend to deny that in not a few instances of indubit- 
able labyrinthine disease the drug has proved inefficacious ; but, 
on the other hand, I think that with enlarged experience, due 
regard being had to the rules for diagnosis above indicated, one's 
powers of distinguishing individuals of the comparatively small 
doss of patients likely to gain benefit from its administration are 
continually receiving accessions, past failures are rendered 
capable of explanation, and some approach can be made to a 
definite prognosis. 



MifiNiERE's Disease and M^ni^re's Complex of Symptoms. 

It seems difficult to draw a clear line of distinction between 
apparently spontaneous cases of impairment of the functions of 
the internal ear, such as those I have described, and auditory or 
labyrinthine vertigo, or M^nifere's disease. 

With respect to its cause there are many theories. According 
to Dr. Knapp, Meniere's disease is an *' idiopathic serous exuda- 
tive otitis interna." According to Dr. Hughlings Jackson, it 
presents two sets of symptoms : — 

(a.) Vital, (faintness, perspiration, irregularity of pulse, &c.), 
from aflfiection of the medulla oblongata by disturbance or disease 
in the cochlear division of the internal ear. 

(6.) Loox)motor, (vertigo, with or without reeling), from aflFec- 
tion of the cerebellum, by disease or disturbance in the semi- 
circular canals. 
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Eoosa,* on the other hand, says : " These cases have the usual 
hiatiOrv of what we maysuppose to be effusion into the labyrinth. 
that is, nausim, vomitiny, vertigo, and inability to walk stmijiht. 
with sudden deafness. There was an autopsy in one case of 
Pr. M^ni^re's. Thia, however, was not a true specimen of the 
from the clinical history of which Mi^ni^re made hU 

.gnosis. It was tliat of a young woman who, while meiistvu- 
;ht cold aud became suddenly deaf. Her chief 
symptoms were vertigo and frequent vomiting. Dr. Menifre 
examined the ears, and Ibuud ail the parts healthy except ihe 
semicircular canals, which were filled with a reddish plastic 
substance, replacing the labyrinthine fliud. Tlie vestibule also 
exhibited traces of this exudation, but the cochlea, brain, and 
^ijnal cord were noimaL" Again, he snys: "I prefer to say 
(tisMAe of the cochlea, instead of disease of the labyrinth, when 
the promiueut symptoms are great impairment of hearing, ilie 
inability to hear certain tones, and the production of false ones. 

lese are evidences, 1 think, of cochlear di.seaae, whatever else 
m may have. Tinnitus is a symptom common to many forms of 
•othI affection, while vertigo and unsteadiness of gait are cliietly 
to be referred to undue pressure from the base of the stapes 
upon the semicircular canals, and nut to disease of the cochlea." 
He thinks too much attention lias been paid to increaseil 
pressure upon the former-named part of the ear, to the neglect 
of disease having it.s origin in the toue-perceiving apparatus — 
the cochlea. He fuither observes that the tenn " Meniere's 
diaeaae" has always seemed to him unfortunate, because indis- 
criminately applied, for it ought to be confined to cases of 
hsemorrhage into the semicircular canals, the same having very 
little in common witli those cases in which at least the predomi- 
nant symptoms are cochlear, but which are sometimes regarded 
.^ examples of Meniere's disease. 

Dr. Giiye, of Amsterdam, cousiders most cases with Meniere's 

implex of symptoms to be due to catarrh of the tympanum and 
exposure to cold, and to he usually, if not always, secondary to 
inflammation in the tympanum or the antrum mastoideum. In 




* BufOMet of the Ear, 4th eil., p. 494. 
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agreement with his conclusions, its characters may be briefly 
described as follows* : — 

M^nifere's disease is an abnormal nervous irritation in the 
semicircular canals, or inflammation of these or of the middle 
ear, producing vertigo. In typical cases there occurs with or 
before the vertigo the sensation of a rotatory movement about a 
vertical axis, which at first is always in the direction of the 
affected ear ; there may also be a sensation of movement to and 
fro. Afterwards the patient feels as though he were turning 
forwards and backwards about a transverse axis ; his vertigo 
becomes pronounced; and swooning, and, perhaps, vomiting 
ensue. The disease is usually accompanied by subjective 
auditory sensations, which may become permanent. In long- 
standing cases there is slight vertigo between the seizures, 
chiefly when the liead is moved after awakening from sleep, or 
a feeling that one is falling forwards or backwards, or, again, the 
assumption of a stiff and forced position of the head. In 
children choreic conditions, and in adults clonic contractions of 
the face and upper extremities, sometimes with hysteria, may 
be developed in the course of the disease. 

Fdre and Demars, in describing M^nifere*s disease, remark 
that in its beginning it is manifested by attacks of brief dura- 
tion, separated by more or less long periods of perfect calm. 
As it progresses, the transient attacks approximate, and they 
finally coalesce into an habitual vertiginous state, interrupted 
by paroxysmal exacerbations of the ordinary symptoms. When 
patients thus affected move from a settled position they are 
subject to a violent attack, and believe themselves to be over- 
thi*own. They never feel equipoised, but, on the contmry, 
experience a^ constant sort of turning in one direction or the 
other.t 

Dr. J. A. Irwin, in an interesting and suggestive paper in the 

* See paper read before the Otological Section of the International 
Medical Congress at Amsterdam, 1879, Archives of Otology^ vol. 9, No. 3, 
Sept., 1880. 

t Jj'ee C. F6re et A. Demars, " Note sur la maladie de M^nidre, et en 
particulier sur son traitement par la m6thode de M. Charcot." Rev, de 
Med,^ quoted in New York Med. Jowm.^ Jaxu, 1882. 
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Lancet for November 26, 1881, remarks on the extrftordinary 
aiiuUarity between the symptoms of bibyrinthine vertigo, with 
the exception of the tleafnesa and tinnitus, which are of cochlenr 
origin, and those of sea-sickness. In tlie ordinai'y form of tlie 
latter afTection there is, he reranrks, irritative hypersemia of tlie 
Bemicircular eanals, di.ie to irrei;ular movements of their endo- 
lytnph. That sea-sickness is least felt wlieii one is in the 
recumbent posture is explained by hiin as a result of the taut 
that. Nature having made small provision for the equiliV>ration 
of the body in any position luucli Itehind the perpendicular, the 
ampullte of all the six semicircular canals are situated on their 
anteiior extremities, so that when the head is thrown back the 
endolymph and otoliths gravitJite towards their least senaitivG 
part, and disturbance of them has therefore less tendency to 
alter pressure or produce iiTitation within the ampullar. Sea- 
sickness he regards as a mild semi-physiolo^cal pi-ototype of 
the non-cocldear part of Meniere's dlaeasa The latter is " a 
vertigo of translation" ((Iharcot), in which a strong subjective 
" sensation of a translation movement of the whole body " is 
induced by an abnormal condition of the semicircular cAiials ; 
in the former this condition results from real objective tmnsla- 
tion movements of the whole body. 

Giiye maintains, as a result of his clinical observations, that 
the aeusations of illation to the right and to the left in Mi-nitre's 
disease are felt in the right and the left horizontal semicircular 
canals respectively, a real rotation of the head in a direction the 
reverse of that of the sensation experienced, being the result of 
retlex action caused by the latter. He considers that Mach's 
experiments upon the effects of revolution, having been [ler- 
formed upon persons with unimpaired ears, cannot prove that 
any sensation of rotation whatever originates in the one ear 
and not in the other. In coming to the conclusion that the 
feeling of revolution to the right is probably due to the lolt 
canal, and vice versa, Mach, he believes, has been misled by a 
statement made by Flourens with respect to the direction of the 
first movement of the liead in his earlie3t experiment on tlie 
semicircular canals. 

The forcing either of air into the tympanum, op, whea perfora- 
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tion of the mastoid process has occuiTed, of water into the 
antrum mastoideum, may, as Giiye points out, occasion a feeling 
of rotation such as that experienced in real M^nifere's disease. 

One meets in practice with instances of vertigo distinctly 
traceable to ear disease, where, however, the deafness is not 
absolute, and treatment appears to be of much value. Such I 
believe to be more numerous than is generally admitted, from 
the fact that numberless patients with ear mischief causing 
faintness and reeling are treated for derangements of the 
stomach. The following cases are typical of the kind alluded 
to:— 

T. F., a postman, set. 41, was admitted into the Thistlethwayte 
Ward at St. Mary's, November 14, 1874, with a slight discharge 
from the left ear. If the ear was pressed he was seized with 
giddiness and vomiting, and fell. When walking in the streets 
he was frequently attacked in this way ; but, as his falls were 
invariably to the right, he was able in some measure to guard 
against accidents. Various astringent lotions for the ear, with 
counter -irritation behind it, and a dose of twenty grains of 
bromide of potassium three times a day, rendered the attacks 
gradually less frequent, and in a month's time he left the 
hospital, apparently well. 

A gentleman had suffered for eight years with tinnitus aurium 
and occasional giddiness, and, whenever he went out, with 
reeling to and fro, latterly so much that he was constantly 
taken for drunk. He consulted a great many medical men, 
who all said that his trouble arose from derangements either of 
the liver or stomach, until he came under Dr. Broadbent's care, 
who directly discovered ear mischief, and sent him on to me. 
There had been a slight discharge from one ear once or twice. 
He heard the watch three yards from the right ear, two yards 
from the left, and the tuning-fork very indistinctly and for a 
very short period. The tympanic membranes looked perfectly 
healthy. In his attacks, during which he had not noticed that 
he reeled more particularly to the right or to the left, he found 
that the only thing that at all steadied him was stamping 
one foot repeatedly on the ground. He was treated as in the 
last case. 
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' When subsequently I saw tliis patient, he told me tliat be 

i so much better that he Lad quite conquered his hete noir, 

r Tit, crossing London Bridge, wliich could now be accomplished 

withont the dread of failing that he had experienced for some 

j-ears past. 

, T. H., let. 34. came to tJie hospital Octoter 26, 1878. About 

■'Seven or eight years previously he had first l)een seized with 
deafness in the left ear and fits ; till then he had enjoyed fairly 
' good health. The fits, wliich were sometimes twice or tlirice a 
day, would come on gradually with a feeling of giddiness and 
dizziness in the eyes ; these were foUowod by a tendency to fall 
to the right, against which he struggled. The fita were more 
liable to come on when lie was by liiinaidf iu the streets than at 
home. About the time of seizure he used to suffer from very 
bad headache, otherwise he was fairly well, and had not mucti 
deafness. He had been a temperate man, except in the matter 
of smoking. After having for a considerable time in vain 
sought relief, he came to St. Mary's Hospital, and was treated 
with bromide of potassium, in doses gradually increasing to jss. 
Uiree times a day. 

► After a few weeks' treatment he was greatly benefited, and at 
.length he was able to walk about with nmch confidence, and 
■farely had any repetition of tlie fits. 

In other such cases I have found that very considerable 

relief may be given by counter-irritation behind the ears ami 

tiie administration of large doses of bromide of potassium. Dr. 

. Gowers sug^jeats that this drug is useful in those cases where 

L * any undue aensitiveuegs of the grey matter of the ec^uilibrial 

^Centre must be lessened." 

Treatment by doses of from eight to eleven grains of quinine 

br ten successive days, has been recommeniled in Mt^niiire's 

The symptoms, at first aggravated thereby, are at the 

iod of that time notably diminished. After an interval of eight. 

bya quinine is again given.* The drug often wholly removes 

^the patient's tinnitus, whilst increasing his deafness. 

The following is a case of auditory vertigo where much benefit 
was derived from the use of quinine ; — 
* See F(re and Demars, u 
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M. J., 8Bt. 40, admitted into St. Mary's Hospital, October 1, 
1876 ; had been deaf off and on since when, about twelve years 
previously, after much worry about business matters, she was 
seized with a fit, and fell prostrate. There were two more fiU 
within the space of a few days, and then no more for a year. 
Afterwards they became frequent — more especially during the 
last two years. Before their onset the patient generally had a 
noise in her ears, ''fluttering at the heart/' and a feeling of pins 
and needles in the extremities ; then all in a moment, whilst 
remaining perfectly sensible, she would fall forward to the 
ground. If her head were kept up she recovered the sooner. 
Her state of hearing varied considerably. On October 12 th^ 
ticking of a watch was audible at the distance of six inches 
fix)m her right and twelve inches from her left ear. She hud no 
difficulty in hearing the tuning-fork. Shortly before she sought 
advice at the hospital she had been afraid to go out pf doors, 
having sometimes as many as four fits a week. She was ordered 
five grains of quinine three times a day. After taking thi^ 
medicine she h&d no repetition of the attacks, though for a few 
days she occasionally had sensations as if they were coming on, 
apd slight tinnitus aurium in her left ear. 

The next is a case of double M^nifere's symptoms, relieved by 
doses of cldoride of ammonium, after all other treatment had 
failed. 

In October, 1877, G. B., aet. 60, came to St. Mary's Hospital, 
having had fits, sometimes twice or thrice a day, for eight year^ 
previously. During this long period he had been treated for 
general nervous disorder, and had gained no relief. 

He first saw Dr. Handfield Jones, who kindly sent him to me. 
During several years the patient had been suffering from deaf- 
ness and tinnitus aurium in both cat's. For a day previous to ^ 
fit, he used to feel unwell, and any little excitement sufficed tp 
bring it on ; he then had to sit down and hold fast to something, 
in order to keep himself from falling downwards and forwards. 
The fit might last from five to fifteen minutes, he b^ing conscious 
during the whole time, and feeling much relief as it passed off. 
He was generally attacked indoors, rarely in the atr^t3. 

He was ordered : — 
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Ammonii Cliloridi. . . 
Tinct. Nucis Vomicic 
Aq. ad : .. . 




By July, 1878, the patient had become perfectly free from his 
attacks, and, with the exception of temporary feelings of ner- 
youaaess, was quite himself again. 

There are some instances of Meniere's disease which, unlike 
those above mentioned, seem to defy all treatment. Giiye has 
fouod local applications especially useful in recent cases. 

The followia<^ case of injury to the head and probablj' of 
&»cture to the base of the skull, followed by deafness, is in- 
tirtiQtive : — 

H. ii; eet. 20, was admitted to St, Mary's, under the care of 
Ht- Jamea Lane, December 5, 1877, having fallen from a height 
of twelve feet, and struck Iiis head against some steps. He 
was picked up insensible, and bleeding from tlie nose and 
piouth. 

On admission, he was partially conscious, but in a state of 
^treme collapse. There was no wound, and no outward evi- 
dence of fracture, but great ecchymosis in the left eyelid, and 
piso beneath the ocular conjunctiva. He recovered by degrees 
from the collapse, and then vomited a considerable quantity of 
blood. When lie was raised from Iiis pillow blood nguia flowed 
from the nose. During the night be waa violently delirious, 
and tried to get out of bed ; but he could understand and 
obeyed directions. For the next two or three days lie lay in a 
torpid condition, with his head buried in the pillow, and his 
knees drawn up towards his chin, except occasionally when he 
had fits uf restlessness and irritability, and complained of severs 
pftin in the head. During this period he several times vomited 
a quantity of blood. Tliere was no paralysis, and no elevation 
of temperature or other sign of inflammatory action. The pulse 
waa never more than 70, and once waa as low as 40. It WB» 
foun<l that )ie had become quite deaf in the right ear, and par> 
Lially 80 in the left. 

The patient's further progress was satisfactory. The droww- 
pess and headache gradually passed off, so that at the end of 
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four weeks he was able to get up and walk about He was, 
however, still completely deaf in the right ear, though the he€U"- 
ing in the left had much improved. 

The treatment pursued was simple. It consisted of free pur- 
gation in the first instance, with cold applications to the head, 
perfect rest, and avoidance of excitement from the visits of 
friends, or otlierwise. Afterwards, as a tonic, the Mist. Ferri Ck). 
was given. 

In some clinical remarks on this case, Mr. Lane stated that 
he thought that there had been fracture of the anterior fossa of 
the base of the skull, implicating probably the orbital plate of 
the frontal bone on the left side and the cribriform plate or cells 
of the ethmoid, and perhaps the sphenoidal sinuses. Such a 
fracture would account for the ecchymosis in the left orbit and 
eyelids, and for the bleeding from nose and mouth, as also for 
the vomiting of blood, since whilst the patient lay in bed, the 
blood passing into the pharynx would be swallowed insensibly 
and at intervals rejected. The continued oozing of blood through 
the fracture had, he thought, been of great service in prevent- 
ing injurious compression and consequent paralysis, and also in 
warding off the tendency to intra-cranial inflammation. The 
head symptoms which were observed depended, he believed, 
rather on " cerebral irritation " than on either of the conditions 
just mentioned, and were probably the result of bruising, and 
perhaps slight laceration, of the brain substance in the imme- 
diate vicinity of the fracture. There was no bleeding from the 
ear to indicate fracture of the petrous portion of the temporal 
bone, and so account for the deafness ; still, if, as was possible, 
such, a fracture took place without rupture of the membrana 
tympani, there would be no bleeding externally, but effused 
blood might find an outlet through the Eustachian tube into the 
pharynx. 

The urgent symptoms having all subsided, I was consulted in 
respect to the deafness. On January 2, 1878, the patient was 
unable to hear the ticking of a watch in contact with the right 
ear ; and, as there were no signs of injury to the membrana 
tympani, the deafness was thought to be due probably to effu- 
sion. Blisters were applied over the mastoid process, and six 
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I leeches in front of the tragus. Three ymius of iodide of potas- 
' aium were given three times a-day. His hearing now gradually 
I improved, so that, on January G, he could hear the watth five 
I inches, and in ten daya' tune thirty-six incites, from the right 
I ear ; and at the expiration of a month the hearing waa restored. 
I Counter- irritation behind the ear, which douhtlesa was of r«n- 
I giderable value in the above case, was a procedure largely 
r adopted by Toynbee, Doubt, liowever, has sometimes been 
I expressed as to its efficacy; and at fii-st sight it is not very 
, evident how a blister outside the akull can aft'ect distant and 
deeply-seated structures. But, although the action of couuter- 
I irritation is as yet far from being explained by physiological 
r therapeutics, and a crowd of contradictory witnesses have been 
L mmnioned by writers on the subject, who have as yet done little 
i more than- to obscure the interpretation of what at fir.st sight 
I appear? to be a simple and very counnou subject of observation, 
I nevertheless, two main facts stand out prominently for our 
I, guidance as the result of clinical experience: — (1) The ex- 
I perience of age.? has shown that, to effect the absorption of 
pefTused serum, no remedy is so successful as counter-irritation ; 
and (2) more modem pracrtice has demonstrated beyond a doubt 
that the application of cold to a surface relieves internal con- 
gestion, anil is perhaps the best means at our command of com- 
bating inflammatory action. These two facts are not in contra- 
diction to the great physiological truth first taught by Hilton — 
namely, that the blood-vessels of the skin sympathize, by means 
of their vaso-motor nerves, with those of the organs beneath. 
For we learn clinically that the irritation of a blister on the skm 
of the thorax produces a similar irritation of the vessels of the 
Lpleara, with a change of nutrition in both parts of the same 
I nature, though not to the same degree. So also we see the cou- 
" traction of vessels on the skin of the abdomen brought about 
by ice-b[^s, applied in cases of biemorrliage from the bowel in 
typhoid fever, produce a sympathetic contraction of the vessels 
of the intestine. In like manner a blister behind the external 
ear affects the nutrition of the internal ear. The reason of tlus 
is not far to seek, when we reflect that the posterior auricular 
branch ot the external carotid supplies the internal ear by its 
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stylo-maetoid, and the external ear by its auricular branch, the 
vaso-motor nerves in each of these vessels being continuations 
of those on the posterior auricular itself, and therefore branches 
of one sympathetic plexus. By these considerations the im- 
portance of recognizing the exact pathological condition to be 
de^lt with is made very evident : thus, while countei>irritation 
proves of great benefit in a condition in which the absorption 
of efl'used serum is required, the application of the ice-bag would 
be most prejudicial to the patient. Moreover, it is commonly 
observed that intense cold is a frequent cause of nervous deaf- 
ness. Leeching was recommended in the above case, in the 
hope of relieving great turgescence of the blood-vessels of the 
part, should such a condition exist, and with a view to facilitat- 
ing the action of the blister on the vaso-motor nerves, which 
otherwise might have been impeded by the over-fulness and 
consequent mechanical dilatation of the blood-vessels. It is 
important in such cases that treatment should be employed 
early, because, after the lapse of two months or so, the chances 
of a successful termination are small, in consequence of the 
organization of the efiPused products.* 

The next is an extraordinary case, and bears out the remarks 
I have just made. 

J. E., a medical man, set 29, had always enjoyed good health, 
and his parents, first cousins, were both living. When he was 
a child, a suspicion that he was deaf led to experiments. A 
pistol discharged close to him did not attract his attention, but 
if he were asleep awakened and appeared to startle him. Wlien 
he was seven years old, whilst arrangements were being made 
to send him to a deaf and dumb institution, he was one day 
observed to scream at the banging-to of a hall door. From that 
time he began to hear a little. He was now brought to the late 
Sir William Wilde, an eminent aurist in Dublin, who said 
nothing could be done for him. An attempt was made to dilate 
the meatus with prepared sponges. These were removed at the 
end of about a month, and for some time afterwards a thick dis- 
charge continued to pour away from the ears, whilst the hearing 
gradually improved. An abscess subsequently formed in the 

* Lancet, March 30, 167a 
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left ear, cansing considerable pain. The patient grew better 
every year till be was twenty. At the time that he consulted 
me, in January, 1878, he could hear ordinary conversation very 
well, but could hardly distinguish the vibrations of a tuning- 
fork placed on his head. 

In some severe forms of neuralgia and tic-doloreux, the hear- 
ing is liable to become affected. Audition was imnaired in four 
out of 128 cases of trigeminal neuralgia examined by M. Notta. 
It is well to bear in mind that decayed teeth, especially in the 
lower jaw, are often the cause of severe pain in the ear.* Loss 
of hearing is sometimes noticed at the time of the eruption of the 
wisdom teeth. Cooper holds that *'in the process of dental 
evolution a prejudicial effect is often wrought upon the ears, the 
deafness being, in fact, the physiological concomitant of the 
tardy tooth development.! 

As I have before said, some cases of deafness may occur 
without any very definable cause ; this is especially the case in 
women, in whom sometimes very slight shocks caused by dis- 
tressing news give rise to sudden deafness. Thus, a patient 
came to me at St. Mary's with almost total deafness, which 
ensued immediately on hearing of the death of one of her 
children. Another patient, a bootmaker, suddenly lost his hear- 
ing when his wife died. 

Such cases are diflScult of explanation. They are similar to 
those instances of sudden nervous attack in which, it is said, 
the hair turns white in the course of a few hours. 

It would seem that pregnancy and suckling may occasionally 
take part in causing deafness. One patient always becomes 
deaf four months before her confinement, and gradually recovers 
hearing after weaning her child; and many instances are on 
record of women whose hearing is affected only when they are 
suckling. 

Such cases usually improve rapidly when the child is weaned, 

* Samuel Sexton, M.D., ''On Affections of the Ear arising from 
Diseases of the Teeth." For further information respecting this subject, 
see Amer, Jbum, Med, Sci,, Jan., 1880. 

t R T. Cooper, '' The Wisdom Teeth and Deafness," Dub. Joum. of 
MeoL JSeL, Sept, 1881. 
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especially if strychnine be administered ; this drug is very 
serviceable in those cases where deafness results from suckling 
beyond the proper period 

The following is an instance of sudden shock affecting the 
offspring but not the mother : — 

K. P., aet. 2, deaf and dumb, was brought to see me at the 
hospital, March, 1878. Her father stated that he aad his wife 
were in good health and not closely related, and that their first 
child was quite free from any defect. Four or five months pre- 
viously to her second confinement, his wife was severely 
, frightened by her house taking fire. Her five children bom 
subsequently were all incurably deaf and dumb. 

In bilious attacks there may be sudden loss of hearing, due 
probably to a poisoned state of the blood, as when it occurs in 
gout, syphilis, and fever. 

Nerve-deafness caused by hereditary syphilis* generally 
makes its appearance in patients between ten and sixteen 
years of age, is more common in females than in males, and is 
generally associated with the inflammatory affection of the eyes 
known as chronic interstitial keratitis. Mr. Hinton found that 
congenital syphilis furnished more than one-twentieth of his 
aural patients at Guy*s Hospital. With respect to them he 
writes : — On examination it is found that a tuning-fork placed 
on the head is heard for a very short time, or not at all ; the 
meatus is free from wax ; the membrana tympani looks some- 
what white and rough; it may be flat or too concave, but it 
generally has a dried-up look, as if its juices were deficient 
The throat is by no means always unhealthy. The peculiarly 
harsh sound produced by passing air into the tympanum sug- 
gests the presence there of rough lymph, or the almost total 
deafness proves that the labyrinth has suffered." For the 
treatment of these cases he recommends scruple doses of chloride 
of ammonium.f 
A large number of such cases, mostly females, have been 

* See Mr. Hutchinson's admirable clinical memoir. ** Certain Diseases 
of the Eye and Ear consequent on Inherited Syphilis,'' by which the atten- 
tion of the profession was tirst drawn to the subject. 

t '* Supplement " to Toynbee's Diseases of the Eaty p. 461. 
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treated at St Mary's Hospital. Of these a pirl, set. 16, admitU^d 
into the Manvers Ward in 1R76. was a typicid example. She 
heard the tuning-fork very indistinctly for a. few seconds, and 
the watch with one ear only when in contact. Three years pre- 
Tiously she had suffered from an intianimatory affection of the 
eyes, followed shortly afterwards by ear disease — in fact, her 
eyea and ears had alternately been more or less affected. Her 
teeth were much jagged, and hi;jhly an^estive of inhoirited 
syphilis. She was one of a family of eleven, of whom nine had 
died before they were four months ohl. The eldest child, how- 
ever, was alive and healthy. The father was described as being 
" very fast and wild." 

For jiatients of this description various modes of treatment 
have been adopted withont any satisfactory improvement, for 
hereditary syphilia is of all diseases the most rapid cause of 
complete deafness, and also the least amenable to remedies. 
Many patients that I have treated, including the girl above- 
mentioned, after seeming to be almost on the point of complete 
Tecovery, have rapidly sunk back again into a state of hopeless 
deafness. In some instances absolute loss of hearing has taken 
place in a veiy short time. 

Much good, however, might be done by the early adoption of 
preventive measures in cases of suspected syphilitic taint. Were 
the endeavour more frequently made to eradicate the disease 
before the age of ten or twelve years, we should hear less often 
of interstitial keratitis and accompanying deafness. As a great 
authority has observed regarding the subjects of congenital 
syphilis,* " frequently the child is born apparently healthy, but 
the ordinary train of symptoms seta in a few weeks after its 
birth. These children under judicious treatment very frequently 
recover." 

In all syphilitic cases with labyrinthine symptoms of not 
more than a year or two's standing. I think treatment by pilo- 
carpin injections should be tried i in spite of many failures I 
have witnessed some remarkable cures. 

Cerebral tumour, usually either fibrous or sarcomatous, may 

* Lertvra on Sifphilu, delivered at the H&rveian Society, by James R. 
Lane, F.E.C.8. 
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affect the auditory nerve. The following are brief notes of a 
case of the latter : — * 

E. J., set. 29, admitted into St. Mary's Hospital, January 29, 
1877, under Dr. Broadbent. SuflFera from pain in the head 
and vomiting, and recently has had failing vision. Complains 
of throbbing of head ; saw very little yesterday, and cannot see 
at all to-day. Has great trouble in swallowing. Is very deaf, 
and slow to answer. Food trickles from corner of mouth. 
Pulse 75, feeble ; temperature 97*5^ Is sick at times. Bowels 
open. Ordered a drachm and a half of a solution of perchloride 
of mercury in an ounce of camphorated water three times a 
day. 

February 3rd. — Rather better. Can see a little. Pain in the 
forehead; giddy. Marked paralysis of right side of face, and 
impairment of power in right limbs. Sensation about the same 
on the two sides. Ophthalmoscopic examination shows advanced 
double optic neuritis, with consecutive atrophy. It is difficult 
to determine whether the deafness is due to defect in the 
auditory apparatus or to hebetude, and impossible to say which 
ear is the worse. 

4th. — At 5 P.M. unconscious a short time, and making a roar- 
ing noise in the throat. Right extremities generally rigid; 
right leg drawn up; right arm flexed and hand clenched. 
Frothing at mouth. 

5th. — Fingers of right hand contracted. Sensation equal in 
both hands and on both sides of face and trunk. Facial 
paralysis increased. Tongue deflected to right side more than 
usual. Food, clinging to teeth. Left eye turned further in- 
wards. Has slept well. Complains that she cannot see at alL 
Pulse 76 ; temperature 98-2°. 

When made to walk the patient does not merely drag the 
right leg, but shows want of control over both lower extremities, 
with vagueness in their movements highly suggestive of disease 
in the cerebellum. The cross paralysis — namely, of the sixth 
nerve on the left side and of the fewie and limbs on the right 
side — appears to localize the cause as affecting the left side of the 
pons, whUe the ataxy of the lower limbs shows the cerebellum 

♦ Lancet^ Dec. 8, 1877. 
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to be interfeied with. The concurrence of pain in the head, 
vomiting, and doable optic neuritis points to tumour as the 
probable disease ; but it is difficult to understand how a tumour 
outside the pons should compress only the sixth nerve, and 
aSect its nucleus without involving that of the seventh. 

9th. — Bather better, but drowsy. Winks if a finger be put 
near the right eye, but the left eye may be almost touched with- 
out causing winking. 

12th. — About 11 A.M., patient in a fit, with gurgling in the 
throat; unconscious some ten minutes. About 4 p.m., a second 
similar attack, lastiqg nearly the same time. About 7 p.m. a 
third fit. Skin cold during fits. Deafness increased. Sleeps 
at night. Cannot grasp with right hand. 

15th. — Looks better ; complains of pain in forehead, and is 
still more deaf ; food and saliva hanging about lips and teeth. 
Temperature 98^ 

19th. — Last night fell into a torpid state at 6 p.m., and con- 
tinued so untQ 4 A.M. to-day. About 11 AM., has returned to a 
similar condition: lies on back, with mouth open; up-and- 
down movement of tongue; is not roused by touching eye- 
bails ; limbs extended ; pulse 86, regular. 

20tL — 4 A.M. Has been from nine last night till now in a 
stupor, as yesterday; is still drowsy. Much more deaf; passes 
motions unconsciously ; right hand almost powerless ; articula- 
tion indistinct. 

21st. — Has not been torpid again ; answers slowly ; urine 
cloudy, sp. gr. 1031 ; face swollen, more especially on right side, 
but free from pain. 

March 1st. — Very deaf; pulse 61; face very red; irree:ular 
movement of fingers of left hand ; temperature 79° ; diarrhoea ; 
urine contains mucus, sp. gr. 1024. 

6th. — No diarrhcea ; same condition as before, but rather less 
deaf. 

8th. — Dark-red patches under both eyes ; mouth rather more 
deflected to right side. 

13th.— Not so well. 

19th. — ^Torpid and semi-conscious ; raves for her meals ; 
breathing rather stertorous. 

Y 
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23rd. — Does not answer questions ; passes motions in 1 
left eyelids kept closed ; ri^ht eye half open. 

April 17tli. — For the last month the condition has scarce!^ 
altered ; she is quite blind and very deaf, nnd cries out violently 
for food at stated intervals ; tliH whole fundus of both eyes is 
slaty in colour ; the intellect seems destroyed. On April 29 th 
she died. J 

At the post-mortem examination by Dr. Mahomed, a tumosfl 
of the size of a Maltese orange was found attached to th&' 
posterior surface of thu right petrous bune," just above the 




Fto. 72. 

internal meatus. It was fis.sured and cornigated on ita sur 
like the oerelielluni, and was of soft sarcomatous etructure, not 
uidiVe hrain-tissiie on section. The upper margin of the medulla 
formed its posterior bounrlary. On examination of the petrous 
hone, the tumour appeared to have sprung from the dnm maler 
lining the internal auditory meatus, and enshcalhing the 



■* The BpeciraenB from this caae here figiired were exhibited nt th* 
annua! meeting of the British Medical Assoeiutinn nt Manchester. aoJ 
thiiB described in the Association Cataloftue ; — Fig. 72. A cerebral limnmr, 
which took origin from the process n! dura mater etiaheatluDg the ri^ht 
auditory nerve. It had compressed so hs to comi>letely flftttcn out, and 
appBreiitly deatroy, the right hiilt of the pons Variilii, aud alao the right 
cms. It aJso conipreased the right middle peduncle of the cerebdbun. It 
coiisiHts of round-celled sarcomatous tissue— granulation sarcoma.— 
Fig. 73. PetroTis bone, showing origin of . above tumoiir. It springs from 
' the internal aiKlitory meatus, taking origin apparently from the dura 
BUi)«r lining the meatus, and eiisheathin^ the auditory nerve. 
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anrlitory nerve, but did not extend into the meatus. Micro- 
scopic e^iamiuation proved it to consist of round-celled sarco- 
matous tissue (granulation sarcoma), showing a tendency to 
arrangement in whorls, mostly with blood-vessels in the centre. 
The contents of some of these whorls could not be distinctly 
made out; they much resembled "giant cells." The tumour 
abounded in vessels, which, however, had not thick walls. It 
appeared to have grown with moderate rapidity — not so 
quickly as most malignant growths, or so slowly as many 
benign ones. 

The above case, though of interest from its cliuical and 
pathological aspects, is recorded chiefly on account of its value 
as an example of a rare lesion in connection with the auditory 
nerve. When it came under obseiTation, the symptoms were 




too far advanced for any conclusion as to its exact origin to be 
possible. 

According to Niemeyer hardness of hearing or complete 
deafness from destruction of the auditory ner\e by a tumour of 
the brain is usually preceded for a time by troublesome noises 
in the ears.* 

In conclusion, we have to remark that the tuning-fork gene:- 
ally affords sufficiently certain indications for the diagnosis of 
true nerve-deafness. No case should be considered irrecovei- 

• NiemeTer, Text-book of Prarittal Medic ne trauslateJ by Dr. O. H. 
Hamphreya and Br. C. £ Hockley vol 8 ji SIO 
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able until after due trial of remedies. Cases of partial deafness 
superadded to disease of the middle ear may be relieved, but 
cannot be cured. The forms of nerve-deafness, as a class, it 
must be tiemembered, although unfavourable for remedial 
measures, are rare in comparison with other conditions of im- 
paired hearing. 
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Chapter XVI. 

TINNITUS AURIUM.* 

Singing in the Ears, a species of tinnitus aurium, is very 
common in nearly all ear diseases, and often very distressing. 

I can imagine nothing more painful, nothing harder to bear, 
than a continual noise in the ears such as some unfortunate 
patients describe. 

Roosat mentions the case of a professor who, finding that he 
could get no relief after applying to him on account of severe 
tinnitus aurium, said, as he left his consulting room, that he 
should put an end to his existence, and shortly afterwards blew 
out his brains. 

Kramer, again, says, " I have known an instance of a man, 
once strong and healthy, who committed suicide to escape from 
a persistent and loud noise in the ears, which had lasted for 
many years. "J 

Sauvage records an instance of a musician being compelled 
to give up his occupation because with every note he played he 
heard a second inharmonious sound. § I have had under my 
own care a very similar case. 

Galen thought that tinnitus aurium was due in some cases to 
exhalations from the stomach, and in others to increased sensi- 
tiveness of the ears. 

Amongst the causes of subjective tinnitus the chief is — 

Abnormal pressure on the labyrinthine fluid, due 

1. To cerumen pushing in the ossicular chain. 

* Adapted from a paper read by the author before the Harveian 
Society, April 15, 1876. 

t DiteatM of the Ear, p. 266. 

X Tke Aund Surgery of the Present Day, by Dr. W. Kramer, translated 
by H. Power, Esq., F.RO.S., p. 19. 

§ Holmes, System of Swrgery^ voL 3, p. 165. 
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2. To various tympanic diseases acting in the same 

manner. 

3. To intra-labyrinthine effusions, exudations, and thicken- 

ings. 

The reflex causes which act on the nervous structures or on 
the labyrinthine circulation include abnormal states of — 

« 

1. The cutaneous lining of the meatus. 

2. The nasal or pharyngeal mucous membrane, polypi, &c. 

3. The gums or teeth. 

4. The digestive tract (including intestinal worms). 

5. The cutaneous surface genemlly (under the influence of 

cold). 

The entotic sounds, that is, those resulting from sonorous 
vibrations originating either within the ear or its neighbour- 
hood, are due 

1. To abnormal sounds in the carotid, auditory, or other 

artery, or in the internal jugular vein, or in the 
neighbouring venous sinuses. 

2. To movements of secretion in the ear. 

3. To muscular contraction in or about the ear. 

In reference to those sounds which we are forced to regard 
as hallucinations, Sir William Wilde says :■ — " The peculiar 
character of the tinnitus and the noisas to which it is likened 
are as variable as sound itself; I think the descriptions which 
patients give of the noise which they experience depend, to a 
certain degree, upon their fancy, their graphic powers of explan- 
ation,, and, irot infrequently, upon their rank in life, upon the 
position in which they have been placed, or the sounds with 
which they are most familiar ; thus, persons from the country 
draw their shnilitudes from the objects and noises bywhich 
they have been surrounded, as the falling and rushing of water, 
the singing of birds, buzzing of bees, and the waving or rustling 
of trees ; while, on the other hand, persons living in towns, or 
in the vicinity of machinery or manufactures, say that they 
hear the rolling of carriages, hammering, and the various 
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noises caused by steam-engines, Servants almost invariably 
add to tbeir other complwinta that tliey sufltr from the " ringing 
of bella" in their eara. The tidal sound, or that which we can 
produce by holding a shell to the ear, is, however most fre- 
quently coinplaiiiwl of. Removing the eauae aud curing the 
(ieafoess will often, but not always, relieve the patient of the 
noise : it is often caused by cerebral disease : it is sometimes 
au accompaniment of derangement of the circulatory, digestive, 
or uterine oi-gana ; of congestion of the brain, li^morrh^e, hypo- 
chondria, hysteria, chlorosis, aniemia, typhus, influenza, or simple 
catarrh ; of closure of the external meatus, obstruction of the 
Eustachian tube, aud impaction [blocking up] of the auditory 
passage with wax. A foreign body, or even a hair resting on 
llie tympanic membrane, as well as engorgement of the lining 
uiembraue or mucous collections in the tympanic cavity, and 
also nervous deafness, these will all pi'oduce it. So great is 
tlie discomfort which it gives, that persons who are incurably 
deaf and quite conscious of the impossibility of restoring 
their hearing, will still apply to be relieved from this haunt>- 
ing aud most annoying symptom. Overwork, prolonged suck- 
ling, taking quinine or iron iu large quantities, a hearty meal, 
violent exercise, &c., itc, will often occasion it"" 

The late Dr. Peter Allen wrote :t — " As chronic catarrh is the 
commonest form of deafness, so is tinnitus aurium the most 
frequent result or sign of it. It is dependent upfjU some ab- 
uonual pressure upon the nervous expansion in the labyrinth. 
The membnina tympani presses tlie oasicula, and therefore the 
base of the stapes, inwards upon the fluid where the auditory 
nerve is distributed; or it may be so rigid, tense, and unyield- 
ing, that the secretions within the drum press unduly upon the 
utill more delicate memhrana of the fenestra rotunda. Thtcken- 
iug and great tension of the lining tympanic membrane do the 
same thing. When, in a ciise of aiu^ catarrh, tinnitus and 
deafness are simultaneous in their commencement, they will 
increase |iroportionately ; and it is obvious that in this instance 
both must depend upon some alteration iu the conducting 

* On A ural Surgery, p. 84. 
t On Aural Catarrh, p. 201. 
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apparatus, by which its acoustic properties have been interfered 
with. For example, a little film of mucus spread over the inner 
side of the membrana tjmpani is sufficient to alter the periodicity 
of its atmospheric vibrations, or even partially to quench them. 
Thus deafness and tinnitus will co-exist here ; but as soon as 
the removal or dispersion of the coating from the membrana 
tympani occurs, both 83rmptoms will together instantaneously 
vanish. We aro amply warranted by facts like these in con- 
cluding that the membrana tympani is generally, in some way 
or another, concerned in causing tinnitus." 

** Next," says Allen, " to interference with the membrana 
tympani, closure of the Eustachian tube is the most conmion 
cause of singing in the ears. This also, on analysis, proves to 
be such, not directly, but in the following manner : — A closed 
tube necessitates a too great cur\'ature inwards of the membrana 
tympani, and consequently an abnormal pressure upon the 
nervous expansion within the labyrinth." This is a most im- 
portant point to bear in mind. 

Hinton, also, in his supplement to Toynbee's work (p. 452), 
makes the following remarks : — *' When of a beating character 
and synchronous with the pulse, it [tinnitnsj is obviously refer- 
able to vascular conditions as its exciting cause, and among 
others sometimes to aneurysm of the basilar artery.* In some 
cases, pressure over the course of the carotids immediately 
beneath the ear temporarily arrests it In any such case, re- 
gard, of course, should be had to the condition of the heart. 
Some cases, when connected with headache, are said to be 
dependent on the weakened right side of the heart Perhaps, 
however, the most frequent cause of tinnitus is pressure on the 
labyrinth, as illustrated by the sound heard on pressing on the 
membrana tympani with a probe. But, in estimating the 
causes of tinnitus, it appears to me that the great frequency 
with which enlargement and fulness of the blood-vessels of the 
labyrinth are found, on dissection, to accompany even slight in- 

• lu the TraTuactums of the American Otclog, Soc,, 1810, Dr. Spencer 
relates a case of supposed traumatic aneurysm of the middle meningeal 
artery, where the tinnitus was synchronous with the pulse, and could be 
plainly heai-d by means of the diagnostic tube inserted into the meatus. 
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fcminatoiy affections of the tympanum should not be overlooked, 
and that it may be held probable that any considerable amount 
of tinnitus seldom exists without somewliat of morbidly increased 

I irritability of the auditory nerve." 
In a great many dissections made by Toynbee, Politzer, and 
others, a diseased condition of the labyrinth was found. 
Tinnitus auriiim, it should not be forgotten, is often 
met with in patients suffering from chronic alcoholism, who 
describe it as a buzzing or rushing sound in the ears. It ia 
frequently in them accompanied by dull diffused headache,* 
Sir W. Wilde, in an article in The Medical Times and Oazelte, 
•ays : — " In some cases rubbing over the raembrana tympani 
gently for a short time with a camel's hair pencil moistened 
with any mild ointment will— for a while, at least — remove the 
noise." This observation doubtless led to the idea of massage 
of the membrane and ossicles with either the pressure prolie or 
pneumatic tractor. Delstanche's tractor consists of a graduated 
syringe with a spring to the piston, so that any reijuiied posi 
tive, followed by negative, pressure can be produced on the 
membrane. The syringe is connected with the ear by a meatal 

• tube. 
We rarely find tinnitus present in cases of perforation from 
ulceration, and, if a permanent opening in the membrane can 
be established, relief is sometiines afforded. I have already 
mentioned {pp. 192 and 251) numerous expedients having this 
object in view. 

kTriquet reports cases cured in a few days by daily injections 
of the vapour of chloroform into the tympanum.t 
Kramer, again, affirms that tinnitus is in all cases due to 
irritation of the chorda tympani, and not of the acoustic nerve, 
and that the repeated injection through the Eustachian catheter 
of a drop or two of an aqueous solution of strychnine (gr. j, 
I ad ^.) will generally cure it. 

The author of the treatise on the ear in Holmes's Si/stem of 
h Surgery says, however, with respect to tinnitus : " Of all medi- 
L ones, a combiuation of quinine and morphia in small doses, 

• F. E. AiBtie, M.D,, in RaynoMs' Syil-m of Medicine, vol 2, p. 180. 
t Holmea, Syitem of Surgery, vol. 3, p. IBS. 
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txken parse veringly once or twice a day, fteems the most useful 
Stimulating liniments around the ears, perhaps containing chloro- 
form, if tinnitus is a prominent symptom, are at least unobjec- 
tionable ; and the free use of cold water and friction may in most 
cases be advised. I have never known any benefit produced by 
strychnia."* " That drug," he observes, " may claim the position 
of a specific remedy for congestive labyrinthine conditions, pro- 
vided always the auditory apparatus be first relieved of any 
well-marked morbid process which, by its presence, might tend 
to keep up excessive vascular action." 

Kefei-ence to my cases treated by pilocarpin injection show 
that in many instances the procedure has relieved most dis- 
tressing tinnitus. It is, however, very difficult to select cases 
likely to be successful. (See Chap. XV). 

Dr. Woakes recommends hydrobromic acid ;t and, in doses of 
X to XV gmins three times a day, I have found it useful in 
tliose cases in which the noise in the ear is synchronous with 
tlie beat of the pulse; a dose of xx or xxx grains can be 
administered. 

I have known of one recent case occurring in hospital prac- 
tice in which nitro-glycerine afforded relief, and it, and nitrite 
of amyl have been reported on favourably by others. 

Chloride of ammonium, and the bromides of sodium, potas- 
sium, ammonium, iron, zinc, and caffeine are severally useful in 
some instances. Ergot, ergotin, digitalis, convallaria, hydrastin, 
and sclerotic acid prove occasionally of value. 

Tlie state of the liver and digestive organs demands special 
attention; and any constitutional taint or dyscrasia (such as 
syphilis, gout, or rheumatism) must be treated on general 
principles.^ 



♦■ The author has sometimes considerably lessened tinnitus in certain 
forms of nerve-deafness by the administration of a mixture containing 
quinine, morphia, and strychnia. 
. t Lancet, Feb. 9^ 1878. 

I In a pamphlet on tinnitus annum (a reprint from the Philadelphia 
Medical Times, June, 1874), kindly sent me by the author, Dr. Laurence 
Tunibul], of Philadelphia, there is much valuable information on the 
subject. . 
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Electrical Phenomesa. 

Much liglit has been thrown on the nature of tinnitus aurium 

by the study of tlie electrical reactions of the auditory apparatus 

in health an<l disease. The researches of Brenner, E. Eemak, 

Erb, and others have furnished a method of rational, treatment 

which in many cases has afforded eminently satisfactory results. 

Stimulation of the auditory apparatus in health is attended 

with difficulty. This is due to the fact that the nerve is placed 

leeply, and renuires strong currents for its excitation, while 

are apt to cause discomfort by their action on other 

i, as the facial, gustatory, and optic neT\'es, the salivary 

I glands, and the brain. But it fortunately happens that many 

■.diseases of the ear are attended with an increase of the galvanic 

^'excitability of the auditorj-, which then responds to cuiTcnla of 

Itery moderate intensity. 



tot 

BThB 



Method of Stimulation of the Auditory Nerve. 

For the purposes of exploration the constant or galvanic 
current only is used. It has been applied by an electrode passed 
through the Eustachian lube ; but there are obvious objections 
to this practice, and since it b essential for purposes of com- 
irisoQ that the procedure fthould be the same in all cases, it is 
It to adopt a plan which is at once safe, easy, and simple. 
That of Erb is perhaps the best. The indifferent electrode, of 
large size, is placed on the back of the neck ; the exciting elec- 
trode should be a sponge of about 1^ inch diameter applied 
with some pressure over the aperture of the external ear. Both 
itrodes are moistened. The current required may vary from 
which fails to deflect the neetUe of the galvanometer to one 
to 6 m.a. The weaker current, as has been said, is effuctive 
diseased states accompanied by hyperiesthesia. In any case 
current should he at first weak, and its strength slowly, 
increased. If now, the character (polarity) of the electrodes be 
ftltered by means of the commutator, it will be found that 
ksthodic closure (XC) with a certain current strength causes a, 
objective sensation of sound ; and if this current be the weakest 
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which will produce such an effect, it will also be found that 
kathodic opening (KO) and anodic closure (AC) have no effect, 
while anodic opening (AO) is either also without effect, or causes 
a fainter sound than the first (KC). A slight increase in the 
strength of the current will not fail to give the following 
formula : — 

KCS Loud sound. 

KO .... NU. 

AC .... Nil. 

AGs .... Weak sound. 

This formula expresses the normal auditory reaction with a 
weak galvanic current. The character of the sound differs in 
different individuals, or perhaps is variously described. In 
disease especially such descriptions involve a great variety of 
epithets, as: whistling, hissing, singing, gurgling, bubbling, 
humming, ringing, buzzing, &c. If now more cells are brought 
into circuit the same sounds are produced, but louder and more 
sustained under KC ; this sound, moreover, though diminishing 
in intensity, lasts the whole time during which the circuit 
remains closed, thus offering an analogy to kathodic duration 
tetanus in a motor nerve and muscle. The complete formula of 
the auditory reaction, as obtained with maximum currents, is 
therefore : — 

KCS' Loud sound. 

KDS > .... Sound diminishing. 

KO No sound. 

AC 

AD 

AOs Short \^eak sound (Erb). 

The AuDrroRY Reaction in Disease. 

The auditory function may suffer either impairment or 
exaltation. Thus are produced, with reference to the normal 
stimulus, deafness and hyperaesthesia. Between those on the 
one hand and the states of galvanic torpor and hypersesthesia on 
the other the analogy is not immediate and direct In other words, 
galvanic excitability and the perception of sound in the ordin- 
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•«7 wfty are diflerent things and often ojiposed. Upon this fact 
iiids, in large measure, the usefulness of the galvanic current 
for iLe purposes of diagnosis and treatment. It is not certainly 
knowB what part of tho auditory apparatus responds to the 
stimulus of electiicity ; but an abundance of observation has 

(fixed the morbid conditions to which defiuile modifications of 
Ihe specific sounds and uoises correspond, and in this we possesa 
an adequate guide in practice. Meanwhile, for the purposes of 
deacription, and to avoid paraphrase, the auditory nerve will be 
roierred to as the part actt;d upon. 
J 



Galvanic Hyter-esthesia of the Auditosy Neeve. 



rn 
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The diseased states in which this occura are usually charac- 
terized by tinnitus, and they are for the most part also states of 
partial or complete deafness. Galvauic hypersesthesia occui-s 
especially in aural disease of long standing with organic 
changes such as thickening, retraction, or atrophy of the luem- 
brana tympaui, catarrli of the middle ear, and suppuration fol- 
lowing caries or iujury. It is coniioou also in central and intra- 
cranial disorders, where it is especially apt to be associated with 
derangement of the optic mechanism, and in traumatic and 
rheumatic facial paralysis. It is well kiiowu that when one of 
tlie special senses is lung deprived of its appropriate stimidus it 

apt to exhibit a kind of craving or exaggerated excitability. 
'j^ familiar instance is the dazzling effect of light after long 
detentiou in darkness. In the same way Brenner would ex- 
plain the form of hj-penesthesia viuder consideration when it 
accompanies states in which the ordinary stinmlus is couveyed 
with difficulty, or not at all, to the organ of hearing ; in short, 
in states of deafness, Galvauic hypenusthesia may be simple or 

may involve anomalies or even complete conversion of the 

In simj^ galvanic hypercesthesia the noises produced by the 

■ current are the same for giveu stimuli as in health; but they 
rare obtained with much weaker currents, and are louder and 
I more protracted. Thus KC causes loud noises (KCN"). More- 

■ over, the AO sensation occurs with a comparatively weak 



834 TINNITUS AURIUM. 

current, as, for instance, with 4 or 6 cells instead of with 16 as 
in health. 

In galvanic hypereeMhesia with anomaly oftheformtda certain 
stimuli, AC, AD, and KO, cause abnormal sounds, difiTering in 
character from those which belong to health. Such sounds are 
described as whistling, ringing, singing, buzzing, &c., and they 
may differ in each case. When these abnormal sounds have com- 
pletely replaced the noises of health conversion of the fomivla 
is said to have .taken place. This condition characterizes a more 
advanced perversion of function. To distinguish anomaly or 
conversion of the formula, a comparison with the sound ear 
where possible will of coui'se be of the greatest assistance. 

The galvanic reaction of the auditory nerve exhibits anoma- 
lies such as those already sketched, apart from galvanic hyper- 
esthesia. The actual formula may then present every conceiv- 
able variety. This is found especially in severe and inveterate 
ear-disease, and also where structural changes in the parts 
external to the auditory nerve have determined new paths for 
the current. 

Torpor of the auditory is the condition in which the nerve 
fails to respond even to strong currents. Here, as before, a 
comparison with the healthy ear is needed to justify an infer- 
ence, and it must not be forgotten that in quite healthy persons 
an auditory response is often very difficult to elicit. Auditory 
torpor belongs for the most part to severe and incurable ear 
disease, but not in particular to any structural changes. 

Electrical Treatment of Tinnitns Aurium. — It has been shown 
that, alike in health and disease, definite noises can be produced 
by different methods of stimulation. In health it has been seen 
that it was the kathodic closure (KC) and anodic opening (AO) 
of the galvanic current which were most effective in producing 
Round ; while anodic closure (AC), anodic duration (AD), and 
kathodic opening (KO) were without effect. Now it has been 
found that these latter stimuli have in many cases a sedative or 
muffling effect on the subjective noises known as tinnitus 
aurium. The cases in which benefit may be expected are those 
in which tinnitus is associated with hyperaesthesia, or qualitative 
galvaniq changes, and especially thoie in which experiment' 
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tsbowe that the noises are ngsravateii by certain stimuli aod 
subdued by othere. A rational plan of treatment must lie bnsetl 
npon the facts connected with the fnimulBe which have heen set 
:t above. A reference to those has siiftgested many nnodifica- 
ins which space will not allow of entenng upon here. The 
it majority of casea may be cured in the same way, and a 
description of this will suffice : A disc electrode of sponge, well 
soaked, in placed over the external meatus. This carries the 
anode, while the kathode is firmly firasped in the hand. By 
tneans of the Tlial-collector an increasinfi number of cells (of a 
Leclanch^ battery) is gradually brought into circuit Tlie 
patient is asked to record his sensation?, A point may lie 
reached in which the noises are reported to ha\'e greatly faded 
or ceased. No further cells are tbeu employed, and the current 
U allowed to pass nuintemiptedly for 3 — i minutes. At tlie 
■end of that time a slowly increasing rpsistanee is interposed hy 
means of the rheostat, and finally the circuit is brokeu. The 
use of the rheostat is indispensable, since to shut off the cells 
without it is to produce AO repeatedly, with the effect of pro- 
ducing increased excitability; and. indeed, to prevent this 
Tesult requires a nicety and exactitude which can be acquired 
only by much practice. Finally, it should be noticed that 
*here hyperresthesia and reversal of the formula coexist, the 
method of treatment must vary, and may even be the converse 
of that which has jnst been described. 

Dr. Todd draws attention to the fact that the muscular appa- 
ratus of the tympanic ossicles, in receiving its nervous supply 
from two sources (the facial nerve and the otic ganglion), is 
lalogous to the iris, and observes that on this account it is 
:treroely probable that the mode of excitation is similar in both. 
le stimulus of a sound conveyed to the auditory nervous centre 
ytxcit«s by reflex action the motor power of the facial ^er^■e, 
'■which, directly or indirectly, and with an intensity propnrtiou- 
iftte to the sound, influeuci^s the muscles of the ossicles: the 
more tense the membrana tympani the less will be the cxeur- 
niotiB of its vibrations, just as, the more intense the light, the 
■less dilated i'? the pupil* 

(^clop. nf Aval, and Phi/»., vol. 2,- p. 576. 
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Faradisation for Tinnitus. 

In the case of M. M., set. 38, the membranes looked unhealthy, 
dusky in colour, and too concave ; and the sounds heard were 
compared to those of a steam-engine blowing, and a kettle singing. 
After the repeated application of Dr. Stohrer's double-celled 
apparatus, these resolved themselves into what the patient 
described as a faint noise, like that of a hurdy-gurdy, delightfid 
compared with the other ; and at last this was exchanged for a 
distant and only occasional blowing sound. 

The noises described by patients are very various. In A- F., who 
had fluid in the tympanum, they resembled those of a steamer ; 
in H. B., " what one heais in a stoneyard ;" in K W., " hammer- 
ing on something hollow in an iron foundry ;" in M. C, " the 
passing of a lot of trains on the underground railway ;" in R. A., 
*' the wind blowing very hard through the trees of a forest ;" in 
J. L., " a hissing ;" in K P., " the swarming of bees ;" in S. B., " the 
knocking of basinfcj together ;" and in J. B., " the buzzing of a 
fly in tiie ear." In these and many other patients I have found 
faradisation of great benefit ; and not a few of them have, I 
believe, been cured thereby — doubtless by its stimulation of the 
intrinsic muscles of the ear to the performance of their functions. 

In certain cases of tinnitus the stapes remains fixed within 
the foramen ovale, and by continued pressure upon the fluid 
within the internal ear cannot but tend to induce a constant 
formation of false sounds. The partial withdrawal of the stapes 
through contraction of the stapedius muscle would be followed 
by reduction or temporary cessation of such sounds; and it 
appeara to me that electrical stimulation, by restoring to the 
relaxed muscle its lost tonicity, enables it to re-exert its proper 
influence on the auditory function. This theory I think affords 
a clue to the explanation of certain cases of so-called labyrinth* 
ine deafness attributed by Mr. Hinton to muscular spasm, in 
which the recovery of hearing is often perfect. The symptoms 
here are often vertigo and paroxysms of tinnitus ; in the inter- 
vals between these the hearing improves, and, when they finally 
cease, it is completely restored. 
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Althongh, where noise iu the ears is due to paralysis of 
intrinsic muscles, closely pressing the sponges of the battery 
into the external auditory canals, and. more particularly, the 
use of the probe in the manner alcove described, afl'ord almost 
:mediate relief, I am bound to admit that this result is not 
always lasting. In several of my patients the tinnitus has re- 
turned in a short time, to be again relieved by faradisation. For 
one of them the use of the battery is required every four or 
five days for the stoppage of a most disagreeable singing in the 
bead. 

A noise in the ear exactly like the mapping together of the 

fingers is said to be due to voluntary or involuntary coTitraction 

of the tensor tympani muscle, but Pnlitzer believes it to be due to 

spasm in the palatal muscles, whereby the anterior wall of the 

mouth of the Eustachian tube is suddenly drawn away from the 

iterior, causing a sound which is conveyed through the lube to 

le ear. The sound is heaitl by an observer as if it came from 

le ear of the person in whom it originates. I have seen but 

Jfew persons who have the power of voluntarily producing it, 

id only two in whom it is present as the un control) able result 

a diseased condition. Of these latter cases, one is Miss T., 

50, who consulted me in July, 1877, the noise in whose ear 

most distressing to her, and could be distinctly heard by 

■any one listening close to her. The other, P. M., a medical man, 

.aays: "I have that intensely unpleasant crackling in the right 

wben I yawn widely, blow the nose, shout, or clear the 

Even a tap on tlie head or speaking rather louder than 

lUal (as to a deaf person, for instance) produces a sharp crack 

iId my ear. I suffer from it two or three hundred times a day 

tat least It is similar to snapping a percussion cap, only not so 

)ud, or like suddenly tightening close to the ear a jiiece of wet 

parchment. Tinnitus I have had for years, and that is bad 

enough, but this snapping is unbearable." 

I have pointed out tliat some cases of persistent tinnitus, 
aasociated with indrawn membranes and dry tympanic catarrJi, 
doubtless due to morbid contraction of the tensor tympani, 
rtending to draw in the ossicles, and to impact the stapes. With 
view to relieving the pressure on the perilymph, the mem- 
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brane can be drawn out by exhausting the meatus with Siegle's 
or Delstanche's form of pneumatic tractor. This procedure in 
some instances temporarily relieves the noises. Bronner has 
recently advocated massage of the membrane and ossicular 
joints by pushing on the short process of the malleus by means 
of Lucse's pressure-probe. He claims satisfactory results. 

Weber- Liel and other Continental specialists have endeavoured 
to orive permanent relief by cutting the contracted tensor 
tvmpani. Hinton practised this operation with not very 
encourafring results, however, and it has fallen into disuse in 
this country, so far as I can learn. 

On the other hand, in persistent, maddening, tinnitus, more 
radical measures have recently been advocated and adopted in 
America and on the Continent. These operations have in view 
tne relief of ossicular impaction and labyrinthine pressure by 
rt^moving the malleus, or the malleus and incus, and sometimes 
even the stapes as well. The removal of the stapes is neces- 
?arily attended with the occasional accident of making a hole 
in the oval window by tearing away of the foot plate of the stapes, 
and drainage of the labyrinthine fluid ; but this is occasionally 
even aimed at in very severe cases of tinnitus, with suicidal 
tendencies, accompanied by great deafness. A more rational 
and safe, though rarely effectual, procedure, is to incise round 
the base and other parts of the stapes — circumcision of the 
stapes — with a view to relieving adhesions causing impaction. 
This operation is said to be easily performed in cases exhibiting 
a large dry perforation of the membrane and tympanic sclerosis, 
accompanied by adhesions and fixation of the stapes and other 
ossicles. I have never resorted to it. 

I have lastly to say a few words as to the numerous instances 
that come before one of tinnitus aurium and deafness traceable 
not to any obvious defect in the auditory apparatus, but to 
abnormal vascular conditions. 

In the first place, I must once more draw attention to the 
extreme importance of equilibrium of pressure between the 
fluids and the delicate tissues of the internal ear; for but slight 
variations in the pressure may give rise to severe tinnitus. 
Anyone desirous to demonstrate the truth of this remark may 
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adily do so by forcrug inwanls the tragus of his own ear, 
I which, causing condensation of the iiir in the external mfiatns. 
1 pushes inwards the drum, and by its means the chain of 
[ ossicles and the feneatrie, and this immediately produces severe 
r tinnitus hy the consefiuent increase of the pressure upon the 
I «ndoIymph and nerves of the coclilea. The result obtained is 
[ exactly similar in nature and effects to the sudden setting in 
I discordant vibration of every note of a piano by striking its 
I key-hoard. Tlie most common causes of tinnitus, viz., retainetl 
fluids, wax, or polypus in the tympanum, act in this manner; 
I and I purpose to show that mauy less understooii, but no less 
I important, cases of that affection and of deafness have a similar 
\ if not 80 evident an origin. 

M. GelH who has sought, by means of an india-nibber tube 
I liermetically fixed in the meatus, and connected witfi an in- 
' «uf9ating instrument, to determine the degi-ee of mobility of 

ipes in the fenestra ovalis, finds that in the case of a 
I healthy ear tlie sound of a tuning-fork placed either on the 
I tube or on the forehead is rendered fainter hy compression of 
! the air within the meatus. When, however, an ear is unliealtiiy, 
I compression, owing to altered conditions of the mobility and 
I elasticity of the apparatus for auditory accommodation, may 
I completely extinguish or may fail to influenee the sound ; may 
I be accompanied by more or leas pain in the tympanic region, or 
F by a sudden humming noise ; and in rare cases is productive of 
I a sensation of vertigo like that in Meniere's disease." 

Anremia and hypenemia are powerful agents in modifying 
\ pressure equilibrium. In Bright's disease, the high arterial 

re in whicli is evidenced by the pulse, it is the e.\erciae of 
I "ondue pressure upon the perilymph and endolymph by over- 
I "filled arteries and aiteriolea that gives rise to tinnitus. If we 
I turn to other conditions by which we may test the truth of tliis 
[ .observation we become impressed with its great importance. 

in, tinnitus is often the result of augmented blood-pressure 
f in venous hyperremia due to heart disease. Analogous liut 
[ localized hypenemia, ob3er\'able by the otoscope, is caused by 
I BD overdose of quinine or saliciu, and probably also by alcohol 
* See Laiuxt, Nov. ID, 1881, p. 884. 
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Tinnitus is frequently seen in cases of hemicrania due to gout 
or other causes in which dilatation, hyper-distension, and cord- 
like rigidity of the external vessels of the head are marked 
symptoms, and indicate a like condition of the intra-cranial 
blood channels. 

Tinnitus frequently occurs in bilious attacks in association with 
increase of arterial tension, and as the forerunner of gout or of 
conditions of plethora liable to culminate in apoplexy. It may 
be the effect of decreased pressure, as in anaemia, in ordinary 
cases of which it is often marked, and in that due to recent and 
sudden haemorrhage is especially distressing, owing to the 
inability of the lymphatics at once to equalize tlie pressures 
within and external to the peiilymph and endolymph. One is 
often consulted, especially in hospital practice, by chlorotic 
young women, not for their pallor and suppressed catamenia, 
but for persistent tinnitus aurium, the result of their condition. 

The production of tinnitus by anaemia may be readily demon- 
strated by firmly compressing one of the common carotids, and 
so cutting off the blood supply of the corresponding ear. 

I have already, on the other hand, alluded to the circumstance 
that pressure on the carotids sometimes temporarily relieves 
tinnitus, but probably more especially when due to abnormal 
vascular conditions. Toynbee has pointed out the importance 
of bearing in mind that the middle ear is supplied by the 
carotids, but that the labyrinth is mainly supplied by the 
auditory branch of the basilar artery, which derives its blood 
from the vertebml, a tributary of the subclavian ; so that it is 
evident that failure to stop tinnitus temporarily by carotid 
pressure by no means excludes vascular origin. Dundas Grant 
has therefore devised a pad for compressing the vertebral as it 
passes over the posterior arch of the atlas, and claims that this 
procedure is of diagnostic, and even of therapeutic, value. 

That tinnitus is not constantly present in Bright's disease, 
where the tension of the blood is persistently high, appears to 
be due to compensatory action on the part of the lymphatics, as 
it results immediately on an increase of the tension througfi 
exacerbation of that disorder. The deafness met with in Bright's 
disease is, as Schwartze first showed, not infrequently to be 
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ribnted to tlie occurrence of capillary hremorrhBfies in the 
EtyiDpaniim and other parts of the auditory apjiaratus, cora- 
■jKirable to those liable to take place in the brain," retina, aau 
rJBiaiiy more atructures of the body, especially the softer ones, us 
H result of high arterial tension and consetioent vascular lesion. 
Elt is evident that the deafness must be combated by remedien 
■'Vhich reduce arterial tension, of which those are most suitable 
f Trhose action is both rapid and temjiorary. I have known, e.g., 
■ jaborandi, a few whiffs of ether, or nitrite of aniyl, to prove 
I'Berviceabla Several cases of relief afforded by the last naniea 
ftbave been i-ecorded by Michael and other German writers. 

I have in a former section dwelt at some length on the escpl- 
I J*ut results obtained in thb and similar conditions, by myself 
' and others, through a course of pilocarpin injections. In 
some instances, however, more certain and severe means must 
lie resorted to. Thus, in the case of a gentleman, Mr. T., set. b5, 
whom I saw in consultation, who had a cord-like pulse, and was 
suffering from severe tinnitus, evidently dependent on a con- 
dition of extreme plethora and arterial tencion — recognizing the 
probability of a speedy attack of cerebral hiemorrhage, I advised 
the abstraction of 20 ounces of blood from the arm, a procedure 
I which was attended with immediate relief to the patient, and 
I was probably the means of saving his life.f 

Here I may mention that the sound of one's own voice in the 
I head, double hearing, or autophony (from ainot, one's self, and 
I ^v^, voice) is a common symptom in various diseases of the 
Sextont thus accounts for it : — " When the hearing motor, 
I the drum-liead, loses its tension, or when any of the ear bones 
[ become separated from each other, sound in the external audi- 
L tory canal sometimes fails to cause effectual movements of the 
I mechanism ; the hearing is then variable, one moment the voice 
I and noises in the head are all heard confusedly together, and 
I the next moment better hearing is experienced. Autophony and 
[ tinnitus aurium are symptoms that confuse the individual very 

• See Mahomed. Brit. Uml. Joarn., July, 1877. 
t See paper by the author, M«d. Times and Uai., June fl, 1878. 
X Deafiieu among School Ckildnn, Waahingtou Qorenioieiit Friatiug 
I Office, 1881. 
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much, although he may enjoy quite good hearing when the 
temporary interference is absent." 

Sexton* maintains that false-hearing depends upon the fact 
that in some diseased conditions of the ear not only does the 
conductive mechanism permit sounds within the body which 
are usually inaudible to be heard, but fails to transmit in the 
ordinary way, sounds conveyed to it by the surrounding air ; and 
that when the voice is lieard directly through the tissues of the 
head it is false as regards both pitch and timbre. He points 
out that vocalists in whom the ear lias become diseased may 
imagine that their voice is modified by some throat afiection, 
wliereas it is only their hearing that is at fault. 

In conchision, whether tinnitus be occasioned by cerumen, 
debility, chlorosis, aural catarrh, or a different cause, if the 
treatment be adapted to the special conditions of the case, a 
cure may, as a rule, be hoped for. In aural catarrh, for example, 
judicious treatment by Politzer's bag, the Eustachian catheter, 
and other appliances above suggested is notably successful. 

* See paper iD N«fkc York Med. ReCy Jan. 22, 1881, abstracted in Lond. 
Med, Rec., Dec. 25, 1881. 
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Chapter XVII. 

A SUMMAEY OF THE GENERAL PATHOLOGY OF 

THE EAR. 

In a work on aural surgery, it is usual to discuss in some detail 
the nature and treatment of the several pathological conditions 
of the hearing, and their effects upon adjacent structures ; but 
he who would become a successful and scientific practitioner 
must take a more comprehensive view of the subject. The 
structures of the ear form no exception to the rule that all the 
tissues of the body are under the control of certain pathological 
laws.* We may therefore say tliat there is very little if any 
special aural pathological anatomy. 

As the morbid changes that occur in the organ of hearing and 
their efifect on surrounding structures have already been dis- 
cussed, what I now desii-e to do is, by pointing out the analogies 
tliat exist between diseases of the tissues of tlie ear and those of 
other and similar tissues of the body, to indicate the general 
pathological laws, or first principles, which should always guide 
us in diagnosis, prognosis, and treatment. 

Let us, then, proceed briefly to trace the operation of these 
general laws with respect to the tissues forming the external 
ear. Here we find skin, subcutaneous cellular tissue, fat, a 
small amount of muscle, and yellow elastic fibro-cartiiage, with 
some fibrous tissue forminor liojaments. These tissues are sub- 
ject to exactly the same aflfections in the ear as in other organs. 
Thus, erythema, eczema, psoriasis, pemphigus, lupus, icthyosis, 
and purpura may all attack the skin of the ear, and for each 
some local exciting cause has to be detected. Erythema of the 
auricle may be due to rheumatism, or to disorder of stomach 
or uterus ; eczema, to gout or to local causes, as intertrigo, or 
vegetable or animal parasites ; psoriasis, to numerous constitu- 
tional causes, or apparently to a purely topical irritation ; syphilis 

* See paper hj the author, Medical Press and Circidar^ Mai'ch, 1879. 
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may closely simulate pemphigus and lupus. The isolated 
position of the auricle and its exposure of a large surface for 
the radiation of heat render it liable to gangrene in cases where 
there is impoverishment of blood, enfeeblement of circulation, 
or iiisease of vessels, as in feebleness in infants, convalescence 
from typhus or other fevers, heart disease, general atheromatous 
degeneration, or frost-bite. 

In the subcutaneous tissue occur fatty and sebaceous tumours, 
more especially where it is most abundant, namely at the back 
of the auricle and the lobule, also fibrous thickenings, or 
tumours even, the result of the irritation of earrings, which not 
uncommonly in negresses take on the character of keloid. 

Large nsevi, like those of the scalp, are occasionally found on 
the auricles. I have seen several cases of cirsoid aneurysm. 

Hoematoma auiis or othematoma (see p. 114) is the result of 
injury or inflammation of the cartilages of the ear ; the auricle 
is much swollen, and there is effusion of blood and inflam- 
matory products in the cellular tissue of the concavity of the 
auricle and below the perichondrium. As a result of the inflam- 
mation a cretaceous or bony nodule may be formed in the 
auricle. 

Epithelioma of the auricle is not infrequent, and commences 
usually in the immediate neighbourhood of the meatus. Lupus, 
which has been proved to be a form of tuberculosis, and rodent 
ulcer, which may be regarded as a special form of epithelioma, 
may both affect the auricle, and arise most frequently at its 
periphery. Malformations of the auricle, which have been 
treated of on p. 108, can scarcely be said to be the results of 
disease. 

The diseases of the external meatus are such as affect other 
parts of the body where skin is emerging into mucous mem- 
brane, especially epithelioma and condylomata. A key to tlie 
diseases of the external meatus is afforded by its anatomical 
structure. About the outer third is formed by cartilage, the 
inner portion by bone ; the skin over the outer part consists of 
both cuticle and corium, and contains hairs, follicles, and 
ceruminous glands, while that over the inner portion is devoid 
of corium, this being replaced by periosteum. 
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The fact pointed out by Von Tioltach (see p. 127), that the 
term " catarrh of the external meatus " has anatomically no 
justillcation whatever, is univeraally true, except, perhaps, as 
Scbwartze says, witli regard tn those cases in which the epi- 
dermis has been destroyed, aa, e.g., in acute moist eczema. Pus 
in the external meatus nearly always proceeds from the middle 
ear through a perforation in the membrane. The skin of the 
meatun may he affected with erytiiema, eczema, herpes, pem- 
phigus, and erysipelas. Its outer half is subject to phlegmon- 
ous iuliammatinn of the curium and subcutaneous cellular 
tissue, but its inner to periostitis, corium and subcutunerms 
tissue being absent : the periostitis may eventuate in caries or 



Furuncles in the meatus are the result of inflammation com- 
apimrently in the follicles of the ceruminous glands, 
occurring in its anterior and lower wall. They, in common witli 
chronic eczema, which induces hypertrophy of the corium, may 
load to stricture of the canal. 

The fact that many of these inflammatory conditions of the 
meatus ai« severally a.ssociated with the presence of certain 
micro-organisms has already been commeuted upon. 

The ceruminous glands may, when obstructed, produce 
sebaceous tumours, or true steatomata ; the cartilaginous wall 
of the meatus, ecchrondromata ; and the bony wall, the exostoses 
already described (see Chap. V). Sarcomata doubtless occaaion- 
dUy appear in tiie meatus, but their occuiTence has not yet 
been recortled. It is a noteworthy fact that the external meatus 
ia very, little subject to malignant growths, notwithstanding the 
great and long-continued irritation to which it is often sub- 
jected, as in cases of discharge from the middle ear, chronic 
eczema, inflammation of ceruminous and sudoriferous glands, 
and concretion of wax. Tlie production by such affections of 
malignant growths in other parts of tlie body leads me to 
suspect that many of the so-called polypi to which they give 
rise, if these show a great proneness to recur, are to be ranked 
among the sarcomata, some probably being examples of (ibro- 
sarcoma, other of ronnd-celled or granulation sai-coma, myxo- 
sarcoma, osteo-sarcoraa, or of osteo-chondromata. 
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Many cases of necrosis and caries of the middle ^r and 
meatus, followed by death from intra-cranial complications, have, 
I suspect, been certified as having died from cancer. Such 
a case, to my knowledge, was so recorded as late as the year 
1884. 

The pathology of the membrana tympani, which at first sight 
appears complex, is elucidated by a consideration of its ana- 
tomical structure. Each of its three lamellae has a pathology 
x>f its own, and is liable to inflammation, which, commencing in 
it alone, may eventually involve the others. Thus the outer 
epithelial lamella with its delicate and imperfect corium is 
liable to eczema, pemphigus, and epithelial outgrowths, and, 
much less commonly, to acute or chronic idiopathic or traumatic 
inflammation. When it is acutely inflamed its epithelium is 
raised up and then destroyed by the swelling of the corium 
from exudation of leucocytes and* proliferation of connective 
tissue cells, and hence thickening and opacity of the membrana 
results. Frequently all three lamellae become inflamed, and in 
rare instances they undergo ulceration and perforation. In 
gouty subjects the middle or fibrous lamella, or membrsuia 
propria, is especially liable to concretions of urate of soda. In 
some persons it becomes thickened by deposition of fat, in 
others by increase in its connective tissue. Calcification, when 
it occurs, usually affects the whole tliickness of the drum-head, 
commencing, as a rule, in its internal lamella, and may be the 
eflect of old inflammation or of interlamellar abscesses. 
Politzer and Wendt have shown that ossific change may take 
place in the neighbourhood of old inflammatory calcareous 
deposits in the drum-head. The membrana propria, having the 
smallest supply of blood-vessels, is the least liable of the three 
lamellae to inflammatory changes. These in the internal 
lamella, which, like other mucous membranes, is especially 
subject to them, may be simply ciitarrhal, or more severe in 
character, so as to cause perforation. Minute tubercles may 
occasionally be seen in the submucous tissue of this membrane 
as a result of acute tuberculosis, and, like those in the choroid, 
may lend important aid in the diagnosis of that disease. 
Hitherto they have been so seldom sought for> that it is impos- 
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Bible to pronounce any opiuion as to their degree of frequency, 
or 83 to whether they are more particulaily associated with 
tul^rcle of the meninges than with tuliercle elsewhere. As the 
examination of the drum-head for tubercle is manifestly less 
painful to patients with meningitis than that of the retina, 
which in many cases is precluded by severe photophobia, its 
practice by physicians appears to ine highly desirable. InBam- 
mation of the internal layer often occasions increase in its 
thickness, which sometimes attains five times the normal 

Hteinorrh^e may tivke place in oitiier the outer or the mucous 
layer of the niembrana tympani, or in both. It may be trau- 
matic, or may be dependent on conditions of the blood or 
vessels, «.ff., inereaaed venous pressure, as in heart disease, in 
bronchitis, and in obstruction to the superior vena cava, the in- 
nominate or internal jugular veins, or in increased arterial 
pressure, as in Bright's disease. Tlie haemorrhage may be 
scanty or severe, and sometimes, as Von Triiltsch has obser^'cd, 
exhibits a peculiar tendeocy to wander over the surface of the 
membrane. Certain abnormal appearances of the membraua 
tympani, described by otologists, are thus classed by Schwartze 
in his excellent -PttMo/w/ico/ Anatomy of the Ear : — 1. Anomalies 
of colour and trausparency,thickemug,opacity,and calcification ; 
2. Anomalies of curvature ; 3. Perforation of cicatricial forma- 
tions ; 4, Detachment of the membrane; 5. Abscesses; 6. Ul- 
ceration ; V. Anomalies of the membrana fiaccida ShrapnelU, 
The etiology of moat of these changes is sufficiently evident 
from the foregoing general observations. Some of them, how- 
ever, depend on the condition of neighbouring parts, more 
especially the tympanum. The colour of the membrane varies 
considerably with the age of the patient : in adults the drum- 
head, on account of the greater thickness of its cutis and raucous 
layers, always appears of a duller whitish-grey than in infants. 
The pearl-grey colour of health may become deep-grey, whitish- 
grey, yellow, or yellowish-red, the last two colours often being 
caused by the contents of the tympanum, — the yellow by pus, 
and the red by hypenemia. A yellowish or milky opacity in 
old age is usually due, according to Gruber, to fatty degenera- 
tion of the membrana propria. Opacity, usually the result of 
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inflammatory changes, may be occasioned by fatty or calcareous 
deposits, or by increase in the connective tissue or by other 
aflfections of the lamellae. Flattening or increased convexity or 
concavity of the membrane, described elsewhere, are due to con- 
traction or paralysis of the muscles acting on the drum, or, less 
commonly, to conditions of the tympanum. Atrophy of the 
membrane may take place, viz., partial, from chronic inflamma- 
tory changes, and total, the effect of tension from within, closure 
of the Eustachian tube, or external pressure by wax or tumours. 
What is described as hernia of the membrane is a bulging of 
the mucous layer through a weakened and incomplete membrana 
propria. Occasionally emphysema of the membrane is produced 
by collection of air beneath its cutis in consequence of destmc- 
tion of tissue in its mucous and fibrous layers. 

We have next to consider the diseases of the various ana- 
tomical structures of the tympanum. The mucous membrane 
which lines it is liable to inflammations usually catarrhal in 
character, and analogous to those of other mucous membranes. 
The most severe are those which extend along the Eustachian 
tube from the fauces and pharynx in diphtheria and scarlet fever, 
and, reaching the tympanum and rendering it full of pus, not 
only cause inflammation and over-distension and consequent 
perforation of the drum-head, but injure periosteum, and set up 
caries or necrosis in bone. I have already pointed out the 
dangerous nature of the complications which, on account of its 
immediate surroundings, may result from inflammation of the 
tympanum (see p. 246). The cavity sometimes becomes 
blocked with a mass of cheesy material, and there is the risk 
that this may at some time develop into an active centre of 
infection, and even cause general pyaemia or tuberculosis. 
Caseation of inflammatory products in the tympanum is most 
frequently met with in young children, and often occurs in 
both ears at once, then generally producing deaf-mutism. 

In the ordinary and less severe forms of catarrhal inflamma- 
tion of the mucous membrane of the tympanum, the cause may 
be either constitutional or local. The tympanum is liable to 
suffer from mucous catarrh exactly similar to that occurring 
in bronchitis, gastro-intestinal irritation, urethritis and vaginitis. 
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conjunctivitis, and, more commonly, scleritia as tlie result of 
gout and Bright's disease. Tuberculosis, another constitutional 
disease affecting mucj^us membranes, is to be met with in the 
human tympanum, and the bacillus tuberculosis can be found 
by appropriate methods in the discharges. 

In early life many tympanic cataiTlia are strumous, if we 
exclude those resulting from fevers and congenital sypliilia. It 
is, I believe, because the disease is of a strumous or tuberculous 
nature that the results produced by it in the young are so 
severe. Many cases commonly classed as " purulent cataiTh " 
arc, 1 lielieve, of tliis nature, and can be effectually relieved by 
little else than general constitutional treatment, although local 
applications are of course most necessary to guard againat 
blocking and over-distension of the Eustachian tube, adbeaiona 
of tlie drum-head to the walls of the tympanum, ankylosis of 
the ossicles, the formation of polypi, and cariea or uecroaia of 
bone. 

Syphilis, ao far as we know, does not attack its mucous 
surface, nor is it often found in the ear, except when it passes 
inwarda from the auricle along the external meatua, oi out- 
wards along the Eustachian tube to the middle ear. 

Other catarrhal affections not infrequent in youug people and 
usual in adults, including those luentioned due to gout and 
Bright's disease, I'esemble or<linary nasal and bronchial catarrh, 
bnt are more chronic. When they are acute and severe, their 
first stage is characterized by arrest of secretion with consider- 
able swelling of the mucous membrane. Subsequently secre- 
tion becomes profuse, and is often muco-puruleut, and if long- 
continued, an it is very apt to be, may be productive of seriou-s 
consequences. The auditory chamber, it must be remembered, is 
small ; a little swelling brings its parts into contact, and the 
formation of adhesions and of little strings or bands of organized 
lymph results. The sub-epithelial connective tissue, by exuda- 
tion of cells or prolifemtiou of its corpu.scIe3, may undergo con- 
siderable thickening, and so greatly embarras.i the movements 
of the oaaicles. The fenestrte of the labyrinth may be intruded 
on by the swelling. If the discharge be highly purulent, the 
drum-membrane may be aoftened and perfomted ; if, bowevei:, 
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the catarrh remain simple, it rapidly heals up again, as a 
rule. Most modern writers, including Schwartze, distinguish 
catarrhs of tlie t}Tnpanic mucous membrane as serous, mucous, 
and purulent, but their classification is not, in my opinion, 
satisfactory. The term " serous catarrh," being applied by them 
to an inHammation not akin to that occurring in serous mem- 
branes, conveys a false pathological idea, and that of *' purulent 
catarrh," used to denote two distinct diseases, one of which is 
in no sense catarrhal, is not less open to objection. A catarrhal 
inflammation is essentially an affection producing destruction 
certainly of no tissue below the epithelial layer of the mucous 
membranes except, perhaps, superficially here and there in the 
tissue immediately subjacent. Deeper erosions, I believe, are 
generally caused by tubercular disease, and it is therefore emi- 
nently necessary to distinguish them from the results of simple 
catarrhs. 

The discharge in catarrhal inflammation of any mucous mem- 
brane may consist of clear serous fluid, mucus, muco-pus, or 
pus, with which a little blood, or, in exceptionally severe cases, 
43ome highly corpuscular lymph may be intermixed. The nature 
of the effusion is dependent on very slight modifications of the 
disease. In some cases of aural catarrh, due chiefly to the glands 
of the mucous membrane, the discharge is, for the most part, a 
clear serous fluid containing but little mucin, or a viscid and 
tenacious mucus ; in other cases it consists of pus with more or 
less mucus. It is accompanied, as I have said, with much 
swelling of the whole mucous membrane, and its effects are 
often severe, and may be permanent. The conditions produced 
are described by all the leading authors on the ear, including 
Morgagni, Von Troltsch, Toynbee, Politzer, Griiber, Wendt, and 
Schwartze, as " adhesive inflammation " and " sclerosis," and 
catarrhal discharges from the tympanic mucous membrane and 
from serous membranes are regarded by them as both producing 
a tendency to the former. But surely the pathology of ad- 
hesions formed in the tympanum and that of adhesions in serous 
membranes is altogether distinct. Adhesions in the tympa- 
num in many cases, I believe, result from a tubercular or 
.stinimous foi:m of inflammation, in others, from the contact of 
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opposite surfaces in consequence of swelling, or perhaps 
from oi^iiization of blood-clots. I cannot tliiuk that it IB 
common for fibrinous lympli to be effused fi-nm a. mucous 
surface. 

As the lowest layer of the mucous membrane of the tympanum 
is periosteal in character, severe ciitarrh may induce periostitis, 
acute or chronic, the former leading to necro8i(», the latter to 
irretiular, local, or general hypertrophy of the bony wall. Usually 
the ossicles alone are affected, the mucous membrane over them 
being thinner than elsewhere, and requiring less inflammation 
to produce proliferation of cells and irritation iu its osteoblastic 
layer. The ossicles then readily become ankylosed to one 
another or to aiijoinin^ structures, the stapes, e.g., frequently 
becoming fixed to the foramen ovale. The condition resulting 
from general periostitis of the tympanum is called by Von 
Troltsch bony sclerosis, by some others hyperostosis. When 
the primary catarrh affects only the sub-epithelial layer of the 
mucous membrane, this becomes greatly thickened and Hbril- 
lated, and presents a stiff and leathery appearance. Occasionally 
the deep periosteal layer undergoes similar changes known as 
ewtii-eetivc-lissKe sclerosis. 

In old persons — especially those suffering from osteo-arthritia 
— erosion of the cartilages and thickening and ankylosis of the 
articulating surfaces of the ossicles are seen, just as in the joint) 
of the limbs. 

Polypi frequently occur in the middle ear, and are, perhaps, 
invariably the result of inflammation. Their structure varies 
with the severity of the inflammation and with the nature of 
the parts from which they spring. The moat common are the 
ordinary mucous polypi, growths similar to which are seen in 
the nose and uterus. They proceed from a mucous surface, are 
formed of soft cellular tissue, and contain induplications of the 
epithelial surface, forming gland-like tubes or sacs. Their sur- 
face bears ciliated cylindrical epithelium, which at its extremity 
may be exchanged for mixed or pavement epithelium. More 
rare are the fibromatous polypi developed from the periosteal 
layer, Myxomata are considered by Schwartze to be extremely 
scarce, hut I cannot say that this is quite my experience. 
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Cholesteatoma, sebaceous and dermoid cysts, osteo-sarcoma, 
and epithelial cancer occasionally occur in the tympanum. 

In their diseases the mastoid cells are closelj" allied to the 
tympanic cavity, but they are more liable to caries of their bony 
walls, because, as their mucous membrane is not ciliated, when 
catarrh of the tympanum extends into them, inflammatory pro- 
ducts are not readily discharged, and, like those effused in 
lobular pneumonia, tend to caseate. Masses of polypoid granu- 
lations are very frequently found, when the mastoid antrum is 
opened by the surgeon for suspected disease. If inflammation 
in the cells is very severe, as when it is of a croupous nature, it 
may produce rapid necrosis of the surrounding bone. Primary 
inflammation is rare in the mastoid cells, but not uncommon in 
the external periosteum, beneath which it may form abscesses. 
External periostitis of the mastoid is often the result of primary 
disease of the middle ear. In all cases of disease of the mastoid 
process the near proximity of the lateral sinus must be borne 
in mind. 

The Eustachian tube forms a connecting link, both anatomic- 
ally and pathologically, between the throat and the tympanum. 
Its diseases are chiefly limited to its mucous membrane, which 
may suflTer from acute or chronic catarrh, and exude glairy, very 
viscid, or purulent mucus. It may undergo thickenings or con- 
tractions in various parts, or throughout its whole length. Its 
most intense inflammations are those due to scarlatina, variola, 
and diphtheria ; less severe inflammations result from catarrh, 
which may be the effect of cold, gout, irritation of the aliment- 
ary canal, local hyperaemia, or immoderate smoking, or, perhaps, 
alcoholic excess. The ulcerations of the Eustachian tube are 
chiefly the same as those affecting the throat, namely, syphilitic, 
tubercular, follicular, diphtheritic, and variolous, wliich are 
nearly all confined to the region of its orifice in the pharynx. 
Ulcerations nearer the tympanum are mostly secondary to caries 
of the temporal bone or to epithelial cancer. Polypi have been 
met with in the tube. 

Tumefaction of the pharyngeal orifice is sometimes the result 
of traumatism, or it may be due to caustics, but of the non- 
accidental causes must be mentioned hypertrophy of the 
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adenoid ti.s3U3 in the sub-raucous layer — the so-called tubal 
tonsil The overgrowth is occasionally so great as to be readily 
removed with the finger nail. Polypi, moritorm and adenoid 
growths, springing from the region of the posterior nares, 
and from the vault, often occlude the mouth of the tubes, but 
they are rarely attaclied around the orifice. 

The diseases of the labyrinth are more commonly functional 
than structural, being largely dependent, as I have already in- 
dicated, on anaemia, hyperaimia, abnormal vascular pressure, 
and, in some cases, on haemorrhage. When inflammation ex- 
tends into it from the tympanum, the result may be serous or 
purulent exudation, or even sclerosis. Suppurative inflamma- 
tion may result in a blocking of the labyrinth with caseous 
material, or in caries or necrosis. Chronic and less severe in- 
flammation may produce thickening, atrophy, or fatty degenera- 
tion of the membranous labyrinth, of the organ of Corti, or of 
the ultimate nerve-endings. It is doubtful whether the varia- 
tions observed in tlie size of the otoliths and lime crystals are 
pathological of not. 

The auditory nerve itself is especially liable to disease. In- 
flammation is occasionally set up in it by caries of the petrous 
bone or by meningitis. Atrophy may result from many lesions 
of the brain, e.g,, tumours in its substance or meninges, from 
tumours of the petrous bone, or from haemorrhage or periostitis 
in its meatus, also, according to some observers, from long-con- 
tinued arrest of function. Numerous new growths, including 
fibromata, neuromata, sarcomata, and gummata, have been found 
involving the sheath of the nerve. Many minor affections of 
the nerves and of the labyrinth have been described, and doubt- 
less not a few remain to be discovered. 

It has been jny endeavour in the above chapter to give, 
instead (rf an account of the special pathology of the ear, an 
outline of the operation of the general laws of pathology witli 
respect to the diseases of that organ, being convinced that a 
knowledge of these laws is our safest guide to correct diagnosis 
and prognosis, and to successful treatment. 
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Chaptek XVIII. 



DEAF-MUTISM. 

Deaf-mutism, or deaf-dumbness, is an affection wliich, as the 
subjoined statistical details may serve to show, affects a by no 
means small number of mankind in the aggregate : — 



Country. 



England and Wales. 

Scotland 

Great Britain and 
Ireland 

France* (86 depart- 
ments) 

Ditto (89 depait- 
ment?) 

Ditto 

Prussiaf 

Ditto 

North America^ (5 
countries and Citj 
of Halifax) 



Year. 



1851 

»» 
1871 

1856 

1866 

1872 

1849 

1871 
1 Various 
> Censuses 
J 1861-70-71 



Total 
number 
of deaf- 
mutes. 



Males 
per cent. 



• f 



19,2S6 

21,554 

21,214 

22,610 
11,973 
23,579 



Females 
per cent. 



. 1 ,. 

-71 J 



64-67 
55*56 



56-77 
56 07 



56 16 
54 02 



45*33 
44-44 



43-23 
43 93 



43 -8i 
45*98 



Proportion 

of 
Population. 



1 in 1,738 
1 in 1,340 
1 in 1,636 

1 in 1,672 

1 in 1,794 

1 in 1,596 
1 in 1,730 
1 in 1,019 

1 in 1,251 



Loubrieu§ considers that the marked preponderance of male 
over female deaf-mutes is probably due to a greater frequency 
amongst male infants of diseases affecting audition. 

The deaf and dumb, or deaf-mutes, may be divided into two 
great classes : — (1.) Those whose dumbness is congenital, i.e,, due 
to deafness existing at birth. (2.) Those whose dumbness is 

* See J. G. Loubrieu, " fetude 8ur lea Cautjes de ia Surdimutit^," 
Collection de$ ThSseSy 1868, torn. 8, No. 158, Paris, 
t See Boudin, Ann, cTHyfjiine, t. 49, p. 129, 1853. 
J Encyd. Britannica, art. " Deaf aiid Dumb," 9th ed. 
§ Op, cit.y p. 10. 
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acquired, i.e., due to deafness from causes arising sufficiently 
soon after birth, either to prevent the acquirement or bring 
about the loss of speech. 

One obstacle to the formation of an approximate computa- 
tion of the proportion of conf^enital to acquired deaf-mutism 
consists in the fact that many a parent, being loath to admit 
ihat he can have been the autlior of anything physically de- 
fective, is persuaded that liis child's deafness is attributable to 
some infantile disease. Another, is the very great difficulty of 
accurately testing the hearing of young children. 

The human infant, of whom it may be siiid that it comes 
into the world subject to " the disease of not listening, the 
malady of not marking," ere the third month of its existence, 
according to Sir W. Wilde,* takes no notice of sounds, and 
does not until its fourth month distinguish diflerences in them. 

Before admitting the condition of a deaf-mute to be con- 
genital, it behoves the practitioner carefuUy to exaudue the 
niembrana tympani, since diseases of tlie middle and internal 
ear from various causes subsequent to birth, e.y., otitis media, 
ai-e common in infants of very tender age, and are accountable 
for a large number of so-called cases of congenital deaf- 
mutism. 

It has been estimatedt that in Great Britain, one-quarter, 
and in America, two-fifths, of tlie cases of deaf-mutism are non- 
congenital. According to the census of 1871, there were, out 
of 1,054 inmates of 12 institutions for the deaf and dumb, 63 
per cent, congenitaliy affected. Koosa considers that deaf- 
mutism is acquired in fully 50 per cent, of the subjects of 
it. At the Michigan Asylum for the deaf and dumb at Flint 
ia 1881, one-third of the pupils, acconling to the stateraeuts ot 
their friends, were congenitaliy aftected,t Hartntann§ gives a 
table of statistics from which it appears that 5,546 or 06 per 
cenL of a total of 8,404 cases of deaf-mutism were congenitaL 

Common causes of nou-cougeuit^il deaf-mutism are typhoid 

• Pracl. Obt. on Aaral Surgery, p. 461, 185a 

t Brit, and F. Med.-Ckir. Ree., July, 1861, vol. 28, p. Si 

X Brit. Mtd. Joum., April 83, 1981, f., 654. 

§ Deaf-muti»m, Trana. by OwBeJIa, [i. (J4. 



356 MCAF-MUTISM. 

and scarlet fever, measles, small-pox, cold and consequent in- 
flammation, whooping-cough, scrofula, and falls or blows. As 
Hartmann* observes, experience teaches that the organ of hear- 
ing is especially liable in scrofulous individuals to suffer severely 
both from primary diseases and from secondary affections, e,g,, 
the sequelae of measles and scarlatina. 

For the greater number of the congenital cases of deaf-mutism 
maniages of consanguinity, heredity, and various constitutional 
defects in parents are held mainly responsible. Among the 
last-mentioned causes syphilis, though not universally recog- 
nized as productive of deaf-dumbness, must doubtless be in- 
cluded, and, seeing that it is apt to attack mouth, nose, and 
eyes, it could hardly be supposed always to exempt the ear. 
Wilhelmi regards inebriety in parents as a fertile source of deaf- 
nxutism in their offspring. 

. "It is," sa}s Ur. William Farr,t "a very singular fact, to 
which it is desirable attention were paid, that in those districts 
of Scotland, viz., the highland and insular, where the mothers 
suckle their infants from fourteen to eighteen months, deaf- 
dumbness and blindness prevail to a very much larger extent 
among the people than in districts where nine and ten months 
is the usual limit of the nursing period." 

In some instances, apparently, there is no assignable origin 
for deaf- mutism. J 

How subtle may be the conditions productive of congenital 
deaf-mutism is evidenced by the fact, mentioned by Wilde,§ 
that a man in Waterford had two deaf and dumb illejj^timate 
children by different females, his legitimate children being un- 
affected, as also by a case of one-sided congenital deafness, 
stated by Ur. Fosbroke|| to have been caused during intra- 
uterine life by similar traumatic deafness in the mother. 

♦ Op, city p. 10. 

fJourn, of the Statistical Soc, vol. 29, p. 14, 1866. 

J See ca«e repoi-ted in Brit, Med, Journ,, April 2, 1881, p. 537, of a 
family of 14 children, of whom 7 were bom quite deaf and dumb, and 1 
nearly so. Whether the parents, who were healthy and had perfect 
hearing, were in any wise related does not appear. 

§ Op. *Hp. cit.j p. 473. 
Lancetf MAVch 5y IS^y.p, 140^ . . . 
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Several instances are on record of tlie assertion of a tendency 
to the production of deaf-mutes only in alternate pregnancies, 
or in children of either sex exchisively. 

Saiasy's olwervation* tliat, in five related persons known to 
him, deafness wime on at the age of 4ll, suj^ests the inference 
that the operation of hereditary constitutional taint in bringing 
nlxtut congenital denf-mutiam uiity, in some individuals, be but 
little, if at all, coatrolled by external conditions. 

Hutht oliserves that "it is not a little remarkable that the 
greatest proportion of idiots and deaf-tnutes is found precisely 
where are the greatest number of goitreux." In some of the 
Swiss cantons, says Wilde, f the proportion of deaf and dumb in 
tlie population is as high as 1 in 206, and in tliese localities 
mutism is generally combined witli cretinism, goitre, or 
idiocy, 

Huth, referring tt) the evidence of the Irish census reports, 
remarks that, whatever the immediate, the remot* cause of con- 
genital deaf-mutism must lie iu the transmission of nervous 
disease, and must therefore be looked for primarily iu the 
geuerdl causes of the same, and, secondarily, in accidental 
causes. 

The conclusion of I^ubrieuS that pathological lesions of all 
kinds and, above all, nervous affectious ai-every frequent among 
the children of consauguiueous jiareuta is iu favour of tlie 
opinion slated by Mr. Patterson, of the Manchester -School for 
Deaf-Mutes, that " tliough the result of the marriage of near 
relations ma>' not l>e seen in the deafness of their immediate 
offspring, yet Uio result is a deterioEBtion of the constitution of 
the offspring, which may show itself in deafness in a few 
generations."! 

It may, perhaps, he safely assumed that the misfortune of 
congenital deafness, whether or not from consanguinity of 
parents, rarely comes quite single, being a symptom of general 

* See Sedgwick, Brit, and F. 3faiL-Ghir. Rev^ 1881, p. a02. 
+ The Marriage of Near Kin, p. 21 J, lfi76. 
X Pract. Ob». on, Jui-af .iargiry, p. 45ii, 1853. 

IJp. tap. cil., p. 44. 

See U. H. Dai-win, foe. in/, cil. 
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constitutional conditions as multiplex and profound, and welU 
nigh as capricious in their apparent operation, as those resulting 
in the phenomena of hybridization. Struma, rachitis, hydro- 
cephalus, epilepsy, a proneness to disease of the scalp, to dis- 
charges from the ear, and to chilblains, as Dr. E. Symes 
Thompson* has remarked, are frequent in the congenitally deaf. 
The same author, with others, has pointed out that much of the 
high mortality of deaf-mutes is traceable to disorders of the 
circulatory and respiratory systems ; but these evils are doubt- 
lass due, in a large numl3er of cases, to lack of suitable bodily 
exercise, and, amongst those that are not taught to articulate, to 
mouth-breathing and deficient use of the lungs.f The compara- 
tive infertility of deaf-mutes has often been remarked on. 

Of 341 deaf-mutes in Berlin, Dr. Liebreich examined 241 
with the ophthalmoscope, and in 14 he found retinitis pigmen- 
tosa, of which in that city he did not believe there were over 
20 other cases. That 8 of the 14 were Jews, he thought per- 
haps ascribable to the frequency of consanguineous marriages 
in their nation. Forty-two, or 12'31 per cent., of the 341 
deaf-mutes were, moreover, Jews ; there being, accordingly, one 
deaf-mute in every 368 Jews, and one in every 1,477 Christians. 
Deaf-mutism, Liebreich showed to be less frequent among the 
Catholics than the Protestants of Berlin, apparently because 
the religion of the former forbids marriages between near rela^ 
tives.t It is necessary to remark that Hartmann and others 
have shown the results of the smaller statistics collected by 
Liebreich and Kramer to be by far too unfavourable to the 
Jews, although deaf-mutism is without question exceptionally 
frequent among them. 

Where intermarriage is the inile, as at Alia, in Italy, it i^ 
common to find deaf-mutism associated with idiocy, epilepsy, 
suicidal tendencies, and other evidences of grave mental and 
bodily derangement. § 

♦ See paper " On the Health of Deaf-Mutes," in A. Kinsey's Speech 
for the Deaf, p. 127, Lond., 1880. 

t See Symes Thompson, op, sup. ciL, and A. Kin^tey^ On the PrevetUiaii 
of Dumbness, read before the International Med. Congress, 1881. 

I Med. Times and Gaz., April 6, 1861j p. 372. 

§ The Lancet, Nov. 26, 1881, p. 922. 



DBAF-MCTISM. 339 

■ " It lias been settled, beyond a doubt," wrote Dr. Budliy 
Peet,* of New York, in 1856, " that intermnrriages of first- 
cousins, and even some of second-cousins, give rise to offspriuy 
wIiLch are generally ot imperfect development, either idiotif, 
blind, or deaf and dumb," (.)ne cannot but conjecture that 
Andral, the French physiologist, must have been de8cril)ing 
some mentally defective example of the apparent tnith of thin 
doctrine when he described the deaf-mute aa " habitually in a 
sort of half-childishness ;" for, with respect to natural intellectual 
constitution and capacity for learning, the deaf and dumb whose 
mutism in not the index of imbecility resemble other men, tlii! 
limits to their possible attainments being such only as are im- 
posed by their lack of power to perceive or analyse sound. t 

The view, which has been controverted by some^ that con- 
genital deaf-mutism is largely to l>e accounted for by consan- 
fjuineous marriages, has come to be very generally accepted liy 
the profession, and is apparently supported by results of tin; 
census in the United Kingdom in 1871. Professor Devay, of 
Lyons, observesj i-eapecting such unions that : — " La surdi- 
mutit^ cong^nitale est sans contredit une dcs manifestations les 
pins fr^uentes de la consanguinity dans le mariage. Chaqui? 
jour I'observation grossit le contingent des faits imputables ti 
cett* cause." He gives the following details with respect to the 
children of two cousins-gernian, taking them in the oiJer of 
their birth: — (1.) Hearing became impaired, (2.) Born sound, 
died at five, of periencephalitis. (3.) Deafness progressing to 
complete loss of audition. (4.) Born deaf. (5.) Hearing de- 
fective. (6.) Born deaf. (7.) Idiot. (8.) Bom deaf. 

Devay mentions that Dr. Chazarain found that, of 78 pupils 
in L'Institut des Sourda-mnets at Bordeaux, 27, i.e., almost 
exactly one-third, were the issue of consanguineous marriagns. 

• Amerie. Annali of ihf Dmf and Dumb, voL 8. No. 3, p. 133. 

f See Lnaier, "Sur la Kespnnsnbitit^ l^gaJe ilea Sourds-mueta," Ann. 
dH^ant, ser. 3, t. 1, p. 448, 1879, also HArdnatui, Ikafmutlmi, p. 14. 

I See, r.g., a eorrwpondent in The Laiimt ti.r i8«t, p. 113, who avein 
th»t "Whenever ciuies luive heeo fully piiblisheil, tlieae liuve always 
exhibited evidence of the presence of well-establuthed c&useBof degeiienif; 
imcpective of conaKiigniiiity. 

§ Gaiette Ildidomadaire, Sept., 1860, p. 598. 
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From statistics in 1876, Dr. Caspar Singer, of Vienna, com- 
puted that 25 per cent, of all deaf-mutes are the issue of mar- 
riages of blood-relations (Kinsey). 

Loubrieu, on the other hand, found in 500 deaf-mutes 43, or 
only 86 per cent, that were the children of related parents. 

In his investigations* as to the causes of deaf-mutism. 
Dr. Bemiss, of liOuisville, Kentucky, who obtained infonnation 
i-especting 3,942 persons, the issue of 883 consanguineous mar- 
riages, aiTived at results which may be tabulated thus : — 



Belationship 

of 

parents. 


Tola! 
offspring. 


Bom 
dofectiye. 


Number 
of 
deaf- 
mutes. 


Percentage 

deaf-mutes 

in 
offspring. 


Uncle and niece, or aunt and 
nephevf 


53 


40 


1 


1-88 


Cousins bj kindred parents. . . 


234 


126 


10 


4-27 


Double-firat cousins 


154 


42 


2 


1-29 






ITirst-consins. >•• 


2,778 


793 


117 


4*21 






Second-cousins 


513 


67 


9 


1-76 






Tbird-cousins 


59 


16 


3 


5 08 







It was estimated by Boudinf that 2 per cent, of the marriages 
iji France were consanguineous, and that of the deaf and dumb 
28 per cent, at Paris, 25 at Lyons, and 30 at Bordeaux were the 
direct issue of such marriages, which were genei*ally between 
healthy pei-sons. He gives the following figures : — 



• See Trant, Amer, Med. Assoc., vol. 11, 1858 abstracted in Brit, and 
F. Jied.-Chir. Hev., 1860, vol. 26, p. 151. 

t See Recueil de M4m. de M4d. Milit , M^rch, abstracted in Mtd, 7Sme$ 
and Gaz., May 10, 1862, p, 489. 



DEAF-MUTISM. 



361 



• 

Belationship of 
parent!. 


Percentage 

of totvl marriages 

in France. 


* 

Percentage 

of deaf -mutes in 

offspring. 


XTncle And nidce. •• 


04. 


1-611 




I 1 .OO M 


Aunt and noDlif^w. ...•...•. t - 


0-014 


2-041 




•* v^ J 


First cousins •• •.•!•.. •• 


0-77 


18-47 







Mr. George H. Darwin,* however, remarks : — *' It cannot be 
doubted that M. Boudin's estimate of 2 per cent, for consan- 
guineous maiTiages within the degree of second-cousins is very 
much too low for France ; probably 5 to 8 per cent, would be 
nearer the mark." 

It will be observed that the mean of Boudin's first two per- 
centages, is closely accordant with the figures given by Bemiss 
{vide supra), whereas with respect to deaf-mutism in the 
children of cousins-german his estimate is more than 4^ times 
as great. 

Mr. Buxton, of Liverpool, computed in 1859 that 10 per cent, 
of deaf-mutes are the offspring of first-cousins. Sir W. Wildef 
gives a proportion of 231 in 3,534, i.e., 1 to 15*3, or 6*19 per 
cent., for children of first-, second-, and third-cousins among the 
deaf-mutes in Ireland, but remarks that " returns of this nature 
must naturally be expected to be deficient." 

Mr. G. H. Darwin,t who mentions the estimates of the last- 
named two authorities, adduces certain statistics to prove that 
" with respect to deaf-mutes .... there is no evidence 
whatever of any results accruing to the offspring in consequence 
of the cousinship of their parents." 

Investigators into the effects of the marriage of blood-relations 

• " Marriages between First-Cousins," Joum. of the Statistical Soc., 
vol. 38, p. 347, 1875. Cf. Huth, The Marriage of Near Kin, p. 211. 

t The Census of Ireland for the Year 1851, Part III. Report of the Statiu 
of Disease in Ireland, p. 17, 1854 

I Loc. cit,, p. 172. Mr. A. Kinaey (On the Prevention of Dumbness, p. 6), 
speaking of this statement of Mr. Darwin's, says : — " Myself having had 
access to many of the sources from whence he obtained particulars, I can- 
not agree with the conclusion arrived at. 
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employ methods, Huth* maintains, that are obviously untrust- 
worthy. " They either," says he, " inquire into the parentage of 
as many deaf-mutes as they can find, and then compare the 
result of what they suppose to be the relative numbers of 
consanguineous and non-consanguineous marriages, or they 
collect as many cases of consanguineous marriages as they are 
able, and then analyse the result .... In other words, 
this method of research presupposes three things to be true, all 
of which we have more evidence to believe untrue, to wit : that 
an equal proportion of deaf-mutes are born to each consanguine- 
ous marriage as to each non-consanguineous marriage ; that an 
institution (generally charitable) is a true mirror of the state of 
deaf-mutism in the general population; and, thirdly, that we 
know the proportion of consanguineous marriages to the non- 
consanguineous, which I have already shown that we do not." 
Huth points out, moreover, that different observers have esti- 
mated the percentage of deaf-mutes in the offspring of blood- 
relations at from 39 to as high as 30*4 ; and it is certainly im- 
possible to conceive that differences in the climatic or social 
■conditions, or in the degree of family relationship of the inter- 
married in various localities, could suffice to account for the 
wide discrepancies between the results of some observers. The 
experience of not a few years of practice as an aural surgeon 
has, however, convinced me that in the majority of cases where 
unmistakably congenital deaf-mutism is not to be traced to 
defect, disease, or hereditary taint in either father or mother, 
the parents are neaily related, and very commonly are fii-st- 
cousiQ8.t 

With respect to the relation of deaf-mutism to consanguinity 
in parents, the following important passage occurs in Dr. A. 
Haitniann's work previously quoted : — " In Prussia, where the 
total number of consanguineous marriages yields a percent- 

♦ The Marriage of Near Kin^ pp. 229, 230. 

f Whilst this chapter was in preparation, the author had brought to 
him, on the same day, a private patient, a girl aged 5, and a hospital 
patient, a boy aged 6 ; both were deaf and dumb, and the offspring of 
first-cousins, who not only were perfectly healthy themselves, but could 
give uo family history of deafness. 
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age of 0*8, there were among 1,210 congenital deaf-mutes 
(according to recent very exact statistics) 156, or 129 per cent., 
who were the offspring of consanguineous marriages; while 
among 1,551 individuals with acquired deafness there were only 
47, or 3 per cent, who sprang from such marriages. This 
positively proves that consanguineous marriages are a cause of 
congenital deaf-mutism. 

" In Pi*nssia the deaf-mute rate in families where father and 
mother are blood-relations is as follows : — 

Acquired deaf-mutism, 1 to each family, 
Congenital deaf-mutism, 1'66 to each family, 

which also proves that consanguineous marriages favour the 
birth of deaf-mute children.*' 

Wilde long since, from a careful analysis of statistics, formed 
the opinion that in only a small percentage of the offspring of 
deaf-mutes, even when the latter have intermarried, is the 
parents' defect reproduced. Thus, he found that to 86 deaf- 
mutes in Ireland, whose parents, with a single exception, could 
hear, there wei'e born 203 children, of whom one only was a 
deaf-mute, and that out of the 13 children of 6 deaf-mute 
couples 12 were free from their parents' defect.* 

Hartmann shows from statistics by various authors that 28 
children-, all with perfect hearing, resulted from 17 marriages 
between deaf-mutes, and 489 of such children and 11 deaf-mutes 
(i.«., 2*2 per cent, of the total offspring) from 276 marriages 
where only one parent was affected. 

Among the parents of the 48 inmates of a deaf and dumb 
school in Manchester, in 1837, Holland ascertained that there 
was only one deaf-mute. 

Another writer statesf that, in 86 families., having each a 
single parent congenitally deaf and dumb, 21 children, or about 
one-tenth of the whole number, were the subjects of deaf- 
mutism, and that in 24 families in which both parents were 

* Report on the Statu* of Disease, p. 13, 1854. See also Wilhelmi, 
quoted by Hartmann in Arch, of Otol,, Dec, 1880. 

t Turner [? Bev. W. W., of the U.S. America], quoted in Ency, Bri- 
tannicOf loc, sup, cit. 
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deaf and dumb, 17 children, or about one-third, were similarly 
affe(3ted. 

Sedgwick calls attention to the fact that although it is rare 
to meet with deaf-mutes whose immediate parents are deaf and 
dumb, still numerous examples have been noted of the occur- 
rence of congenital deafness in relations of theirs other than 
brothers and sisters. "Deaf-dumbness," he remarks,t "is not 
hereditary in the ordinarj' acceptation of the term, but only in 
that wider sense in which we apply it in consequence of several 
members ol' the same family, their cousins, or other collateral 
branches, being similarly aflected." He further points out that 
in a large majority of cases, the disease in the offspring is the 
expression of some unrecognized but abnormal condition of one 
or both of the parents, and that to look for any existence of it 
in the latter would be almost useless. Dr. Arthur Mitchell, in 
a most interesting record of a case of deaf-mutism,J has shown 
that this defect may be even twice transmitted potentially, to 
appear as actual in the third generation. The family history of 
this case is exhibited by him in the following diagram, where 
capital letters denote males, small letters females, and asterisks 
deaf-mutes : — 

A* married 6 
who bore 



C/** d married E 

and bore 



-A ^^ ^. 



/ g* married H* I married k 

and bore who bore 



^ — y ' 



L. M* 

The deaf-mute boy M had, therefore, neither deaf parents nor 
grandparents, and yet his condition was hereditary. Here A* 
transmitted his defect potentially through d to I, and I actually 
toM. 

Dr. T. McCall Anderson has called attention to other marked 
examples of hereditary transmission of deaf-mutism in the case 

t Brit and F. Med.-Chir, Rev,, 1861, p. 202. 
X Med, Times and Gaz,, Aug. 15, 1863, p. 164. 
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df the great-great-grandchildren, and several other relations of 
two brothers.* 

^ Bnndin suggests that the comparative immunity from deafness 
enjoyed by the offspring of intermarried deaf-mutes is due to 
their not being the issue of consanguineous marriages ; but, as 
is proved by a multitude of facts, mere blood-relationship of 
father and mother cannot be considered alone as a cause of 
deaf-mutism. 

It must be remembered, as statistics above given have shown 
that the children of even closely related parents do not by any 
means invariably manifest any impairment of hearing or other 
evidence of defective constitution. Thus the maniage of two 
congenital deaf-mutes, although the husband's parents were 
second-cousins, and the wife's also were related, and her sister 
was deaf and dumb, resulted in the birth of eight children all 
jx)ssessed of speech and hearing.f Again, Huth mentions that 
M. Devic found at Asprieres, where many consanguineous 
marriages take place, only two deaf-mutes, and these not the 
offspring of related parents, in a population of 1,700. 

System of Instructing the Deaf and Dicmh, — The so-called 
" French " system, in accordance with the old notion that 
** pantomime is the appropriate Innguage of deaf-mutes," em- 
bodies an artificial finger alphabet, and a code of signs and 
gestures, but does not aim at giving articulate speech. 

The " Old English." or " combined " system, employs reading 
from the movements of the lips, and speech with signs of all 
kinds, natural and artificial. Unfortunately, as Mr. Kinsey has 
pointed out, *' the sign language is perfectly unknown except to 
its own professors and experts. . . . Notwithstanding the 
universality which is claimed for signs, it is the fact thai both 
teachers and pupils of one institution, when brought into contact 
with those of another, are often at fault to understand their 
respective signs. There is, in fact, no codified system of signs 
common to all institutions and countries."} What wonder, 
then, if the world of the totally uninitiated, in speaking of the 

• Med, Thnes and Gaz,, Sept. 5, 1863, p. 247. 
t See Enci/, Brit^ loc, cit, 
' X Speech for the Deaf y pp. 93,95. 
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deaf-mute educated by such means, cau bat re-echo the words 
of Portia : " You know, I say nothing to him, for he understands 
not me, nor I him. . . . He is a proper man's picture; but, 
alas ! who can converse with a dumb show V* 

It has been abundantly shown by teachers of deaf-mutes, that 
signs in proportion to their employment, hinder the progress of 
their pupils in the art of speaking. 

The Milan International Congress in 1880, which met to 
consider the best methods of educating the deaf, came to the 
almost unanimous conclusion that, inasmuch as the use of signs 
with speech interferes with the acquirement of the latter, as also 
of lip-reading and precision of ideas, the pure oral method ought 
to be adopted. 

A great disadvantage of the "combined" system is that the 
tone of the voice cannot, for want of practice, be sufficiently 
cultured, and the deaf, discovering that their voices are un- 
musical, select silent methods of communication, and learn to 
prefer the society of the mute. 

The " German," or pure oral, system consists in the employ- 
ment of articulate speech together with the analysis of its 
mechanism, or " lip-reading." 

" * From the easy to the difficult,* * From the known to the 
unknown,' are golden maxims of the * German' method.'' (Kinsey.) 
The rudimentary sounds of which speech is composed are em- 
phatically pronounced before the pupil, and the exact mode of 
their production is demonstrated to him both by touch and 
sight; he is thus by degrees led to produce an imitation of 
them. The alphabet having at length been taught, the pro- 
nunciation of syllables and still greater difficulties are proceeded 
to, and one by one overcome, whilst simultaneously the art of 
writing the uttered sounds is being attained. Professor A. 
Melville Bell's ingenious system of "visible speech" (for un 
able exposition of the principles of which see Dr. K Symes 
Thompsdn, Med, Times and Octz., December 14, 1874, p. 679) 
was at one time regarded as a valuable auxiliary to the 
" German " system for the instruction of the deaf, but has been 
abandoned by the most accomplished and successful of their 
teachei-s. Miss Hull, of Holland Eoad, Kensington, for example^ 
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says of phonetic sjrmbols, such as those of visible speech, or any 
other written charactei-s, that she finds them to be more 
hindrances than helps, since in their use " a process of transla- 
tion from writing to speech takes place, whereas the opposite is 
the natural coui-se." 

For a detailed account of the many advantages both to mind 
and body, of the pure oral over every other system, the reader 
must be referred to the valuable and deeply interesting series of 
essays which Mr. Kinsey has collected together in his volume 
Speech for the Deaf, above mentioned, to Dr. J. P. Cassells' 
" Thoughts and Suggestions concerning the Education of Deaf 
Children," in the Edin, Med, Jouni, for February, 1878, and to 
his translation, with additions, of Dr. A. Hartmann's Tauh- 
stummheit und Tauhstummenhildung, 1880, which I have already 
several times had occasion to quote in the course of this chapter. 
With respect to deaf-mutism generally, the reader may with ad- 
vantage consult Dr. David Buxton's paper, '*An Inquiry into 
the Causes of Deaf-Dumbness, Congenital and Acquired," and 
its " Postscript. On the Effect of Mental Impressions during 
Gestation in producing the Deafness of Children," in the Liver- 
l^ool MedicO'Chii*urffical Journ,, January, 1859. 
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Chapter XIX. 

AIDS TO HEARING. 

In all animals the special function of the auricle and external 
auditory meatus appears to be the reinforcement of sound. 
These, as Burnett points out, form a resonator for sound-waves 
having a length equal to four times the various depths of the air 
column which ihey together contain. The late Mr. A Gardiner 
Brown* held that the whole margin of the cartilage of a well- 
formed auricle, from the tragus in front to the posterior border 
of the helix behind, gives in answer to friction, vibrations form- 
ing a complete octave in the ascending scale of notes ; and that 
the intrinsic muscles of the pinna are serviceable in increasing 
the tension, and thus raising the pitch of the resonance of 
different parts of the cartilage and regulating the size of the 
fossae. 

It is found that by putting the hand, or some other means of 
augmenting resonance, behind or around the ear, the auditory 
capacity is increased, and especially for the notes of high pitch 
and short wave-length which constitute the overtones of the 
human voice. The greater number of artificial aids for deficient 
hearing, have for their object the improvement of the resonance 
of the external ear, and the reflection of sound-waves into it as 
a focus, as in the case of ear-trumpets. The otophone is con- 
stnicted to increase the receptivity of the auricle for sounds, by 
projecting it forwards. The best reflectors are hard and dense 
bodies, such as metals, glass, and porcelain ; but the weight, 
fragility, and the intrinsic notes of certain materials may be 
objections to their employment. Ebonite, japanned iron, and 
silver-plated metal are commonly used. Aluminium has been 
recommended on account of its lightness. The simplest and 

♦ See paper read before Otological Section of the International Medical 
Ck)ngre88 in 1881, published in The Lancet^ Dec 24^ 1881, p. 1082. 
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most eflficient sound-reflector is a hollow cone. Echoes are 
lessened by widening the open base of the cone ; they may be 
still further diminished by obliquely truncating it, thus render- 
ing it in outline not unlike the ears of many quadrupeds. 
Dr. C. J. B. Williams has shown that the confusing sounds of 
transverse vibrations in the air of an ear-trumpet are decreased 
by making eight or ten holes in its sides. He found that a cone 
of stiff paper, about eighteen inches in length, and ending in a 
short metallic ear-piece, caused very little reverberatory roar, 
and magnified sound twelve times. A cone of ebonite a foot in 
length, truncated obliquely for half that distance, he proved to 
have a magnifying power of ten, and to cause only a slight roar 
with even loud sounds.* 

Politzer finds that a small horn-shaped vulcanite tul>e, with 
the smaller end insert^ into the meatus, and the mouth directed 
l)ackwards and fitting into the concha, is of benefit in some cases 
of deafness, as, like the concave posterior surface of the tragus, 
it serves for the reflection of sounds. It answers best for sounds 
originating opposite the patient.t 

Koenig has invented an acoustic trumpet resembling a single- 
tubed stethoscope. Some patients I have found to derive much 
l)enefit from the use of small globose or conical metallic re- 
sonators. 

Binaural instruments are those found most generally satis- 
factory in practice. Where a tube is employed for the conduc- 
tion of the sound, care must be taken that its end fits accurately 
into the meatus. 

It would be imi)ossible profitably to dwell here at any lengtli 
upon the shapes and special qualities of the multitudinous 
varieties of apparatus which have been contrived for the use of 
the deaf. Experiment alone can determine what is the best 
form of instrument for any particular patient. To the construc- 
tion and mode of employment of artificial tympana I have 
already alluded.J Dr. Woakes has suggested, for the manufac- 
ture of the same, the use of dentists* gold-leaf. 

♦ The LancHy Nov. 2, 1873, p. 665. 
t Wiener Med, Woch,, No. 18, 1881. 
X See p. 212, et »eq. 

2 & 
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The possibility of hearing through the teeth was known in the 
time of Hippocrates, but was not made applicable for the pur- 
pose of conversation until Eichard S. Khodes, who was himself 
dejif, constructed as " audiphones," or means of conveying sound 
to the organ of hearing, fans of sheet vulcanite, to be placed in 
contact with the teeth. By transmitting to the skull vibrations 
received from the air, an audiphone subserves to some exten 
the office of a tympanic membrane. 

Dr. S. Sexton* considers that autophony permitting of the 
successful use of the mouth-trumpet and audiphone is favoured 
by loss of tension, and hence of vibratory power, in the mem- 
brana tympani, whether directly through trophic changes or 
inflammation therein, or through dislocation of the ossicula. 
Sound-waves may then be transmitted through the teeth or 
other structures to the auditory nerve, by means of various in- 
termediate tissues. Experiments with Ehodes' audiphone on 
Ave deaf-mutes in Paris, March, 1881, negatived the supposition 
that it could be made of any use in the instruction of such 
l>ersons. Dr. Cassells describes it as of great value in many 
cases of non-suppurative catarrhal deafness, where a watch is 
heard only when on the teeth, or on them better than when on 
the temples, and not at all on the auricle. He states that his 
" tonomittor," a cheap form of instrument made of ash-wood, 
with a resonating bar attached, is equal in effect to the audiplione. 

Dr. Urban Pritchard has found the audiphone of CoUardon, 
of Geneva, viz., a large piece of hard, flexible cardboard, more 
serviceable than Rhodes'. The latter Dr. Pierce proved useful 
in not more than four or five out of 300 cases.t 

For transmitting articulate sounds directly from the skull of 
a speaker to that of a deaf person, Dr. C. H. Thomas's " rod- 
osteophone" was invented. Mr. Cresswell Baber employs a 
modification of this, made of a number of flat pieces of wood 
firmly jointed together. One end of the instrument is placed 
against the upper teeth of the speaker, the other either similarly 
or between the teeth of the listener. 

♦ " Hearing by the Aid of Tissue Conduction. The Mouth-trumpet 
and the Audiphone," Amertc. Joum, of Otology^ Apr., 1880. 
t Brit, Med. Joum., Sept. 4, 1880, p. 391. 
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It has not yet been shown that the microphone can be made 
practically available for the relief of deafness. 

In conclusion, the author is bound to state as the result of 
many yeo^* experience that aids to hearing, trumpets and tubes 
alone excepted, are useful only in a very small proportion of 
deaf persons, though it must be admitted that brilliant results 
have been obtained in a few exceptional instances. 
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meatal, 79, 84. 

Branchial flstule. 111. 

Bright's disease and tinnitus, 339. 

Brunton's otoscope, 43. 

electric otoscope, 43. 

C. 

Calcareous deposits, 184. 
Caiialis rcunieus, 31. 
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Caries and necrosis, 233. 
Catarrh of middle ear, acute suppura' 
ti?e, 127, et seq. 

chronic, 168. 

— — non-suppuratire, 127. 

sub-acute, 146. 

Catheter, Eustachian, 166. 

Nojes*, 168. 

Cerumen, 54. 

absence of, 57. 

composition of, 65. 

Ceruminous glands, 7. 
Cerebral abscess, 246, et teq. 
Cerebellar abscess, 247. 
Chalk stones, 113. 
Cholesteatomsta, 223. 
Chlorosis, deafness in, 340. 

tinnitus in, 340. 

Cirsoid aneurysm of auricle, 343. 
Cochlea, anatomy of, 28. 

aqueduct of, 31. 

canal of, 30. 

exfoliation of, 234. 

Collunana, 161. 
Concha, 2. 
Condylomata, 126. 
Cone of light, 8. 
Convulsions, 254. 
Counter-irritation, 315. 
Corti, or^an of, 29. 

membrane of, 30. 

Cranial complications, 246. 

symptoms of, 251. 

treatment of, 254, 270. 

Curette, pobt-nasal, 178. 

Gottslein's, 178. 

— — Hartmann's, 178. 

D. 

Deaf -mutism, 354. 
Dentul disease, 317. 
Dermoid cysts, 112. 
Diagnostic t ube, 165. 
Dilatcrtuba?, 19. 
Diphtheria, aural, 143. 
Douche, air, 165. 

na^al, 161, 186. 

Weber's, 161. 

Drilling, exostoses, 85. 
Drills, 97. 
Drum-head, 8. 
Drum-membrane, 8, et seq. 



E. 

Ear, anatomy of, 1. 
cough, 77. 



Ear, derelopment of, 108. 

how to syringe, 62. 

protectors, 296. 

speculum, 43. 

spouts, 63. 

trumpets, 368. 

Ecchondroma, aural, 345. 

nasal, 162. 

Eczema, 1 18. 

Electrical phenomena, 331. 

Electrolysis, Eustachian, 171. 

Electrometer, 104. 

Endolymph, 31. 

Engine, dental, 104. 

Epithelial accumulations in meatus, 

67. 
— - in attic, 233. 
Epithelioma of auricle, 117. 
Erysipelas, 124. 
Eustachian catheter, 166. 

method of passing, 166. 

Eustachian tube, 16. 

bougie for, 171. 

catarrh of, 164. 

digital examination of, 177. 

foreign body in, 64. 

in children, 20. 

injection of fluids through, 172. 

orifice of, 18, 20. 

osseous tumour of, 79. 

Examination of patient, 42. 
Excision of ossicles, 192. 
Exostoses, aural, 79. 

etiology of, 83. 

cases of, 86. 

treatment of, 84. 

Exostoses, na^l, 162. 

External auditory meatus, anatomj of, 

4,54. 

diseases of, 54. 

epithelium in, 57. 

fungi in, 70. 

hemorrhage from, 74. 

inflammation «f, 65, 72. 

insects in, 69. 

osseous tumours of, 79. 

sebaceous tumours of, 74. 

External attic, 218. 



F. 

Facial paralysis, 189, 233. 
Faradisation, 171, 336. 
Fenestra ovalis, 26. 

rotunda, 26. 

Finger nail, curetting with, 179. 
Forceps (post- nasal), 178. 
Foreign bodies in meatus, 57. 
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Foreign bodies in tympanum, 64. 
Fovea hemispheriea, 27. 

hemielliptiea, 27. 

Fi*actare of skull and deafness, 237, 

313, 314. 
Furuncfe, 65. 
treatment of, 67. 



G. 

Gal ton's whistle, 210. 
Gell^^s test, 51, 339. 
Glands, eeruminous, 7. 

sebaceous, 7. 

Gout, 96, 113. 

Guard, in exostoses, 86. 



H. 

Hsmatoma auris, 114. 
ileemorrhages, ulceratiye, 234. 
Hand mirror, 45. 
Hawkesley's ear protectors, 296. 
Headache, in adenoids, 175. 
Hearing, best in a noise, 153. 

double, 341. 

Helicotrema, 30. 
Helix, 2. 

fossa of, 2. 

Hdrmesser, 49. 

Hydrobromic acid, in tinnitus.. 330. 

Hyperacusis, 52. 

Hyper®mia of labyrinth, 287, 294. 

Hyperaesthesia acoustica, 52, 288. 

Hyperostosis, 79, et »eq. 

Hysterical deafuess, 295. 



I. 

Ice hags, 292. 

le. tliyosis, 122. 

Incus, 23. 

ludation, tympanic, 155. 

by catheter, 157. 

vocal method, 156. 

Inhalations, 157. 
Injections, Eustachian, 172. 

pilocarpin, 297. 

Initane, ear in the, 114. 

Insanitary surroundings, effects of, 

150, 175. 
Insects in meatus, 69. 
Insufflations, nasopharyngeal, 180. 
Internal ear, anatomy of, 27. 
caries of, 286, el m^. 



Internal ear, defective development of, 

286. 
extravasations into, 286, ei 

teq. 

— seiwndary lesions of, 286. 

Intra-oranial disease, 246. 
Inrra-tympanic injections, 210. 
Iodoform and iodol, 197. 



J. 



Jaoobson's nerve, 26. 

Jugular vein, thrombosis of, 267. 

hiemorrhage from, 234. 



K. 

Keloid, 118. 
Keratosis obturans, 57. 
K0nig*8 rods, 53. 

L. 

Labyrinth, anatomy of, 27. 

functions of, 35, 38, et teq, 

hyper»mia of, ^7, 294. 

vessels of, 32. 

Labyrinthine disease, 286. 

causas of, 287. 

diagnosis of, 288. 

pilocarpin injections in, 

297. 

^— symptoms of, 288. 

Lamina spiralis, 29. 
Laminaria tent«, 84, 104, 126. 
Lateral sinus, 13. 
Laxator t,\mpani, 24. 
Leeches, 123| 
Leiter's coil, 67, 292. 
Lever ring forceps, 230. 
Liguments of tympanum, 1 1 , 221. 
Lime light, 44. 
Lip reading, 366. 

oral system, 866. 

Lobule, 1. 

cleft, 114. 

Lupus of auricle, 123. 
Lusehka's tonsil, 21, 173. 



M. 



Mackenzie*s condenser, 44. 
Malformations of auricle, 110. 
Malignant disease of auricle, 117, 346,' 
347. 
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Malleo-incudal recess, 11, 219. 

Massage, 214. 

Mastoid process, anatomj of, 16. 

disease ofy 236, et seq. 

hyperostosis of, 241. 

operations upon, 242. 

sclerosis of, 241. 

Mastoid antrum, 12, 243, 244, 247. 

cells, 16, 243, 244, 247. 

foramen, 12. 



— glnud, 4. 
veins, 12. 



> — 

Meatus, external auditory, anatomy of, 
4,54. 

foreign bodies in, 57. 

pruritus of, 122. 

syringing, 62. 

Membrana tympani, anatomy of, 8. 

diseases of, 134. 

massage of, 214. 

paracentesis of, 136, 190. 

perforation of, 199, et srq. 

Membrana flaccida (^ichrapnell's mem- 
brane), 8, 11. 

Meningitis, 144, 248, el seq. 

diffuse, 256. 

in children, 250. 

Meniere's dist^^asc, 306, et teq. 

complex of symptoms. 306. 

Menthol, 67, 162. 

Metastatic abscesses, 272. 

Micro-organisms in aural suppura- 
tions, 218. 

*: in furuncle, 65. 

Middle ear, anatomy of, 10, 188. 

catarrh of, acute uon-sup- 

purative, 127, 131. 

acute suppurative, 127, 



135. 



lions of, 246. 



chronic, 193. 
iatra-cranial complic&< 

organisms of, 218. 
rebults of, 216. 
subacute, 146. 



Mirror, electric, 45. 
— frontal, 46. 

hand, 45. 

head, 47. 

pedestal, 46. 

Molluscous tumours, 74. 
Mouth, in adenoids, 175. 
Mumps, deafness after, 292. 

N. 

Kfevi, 344. 

l^asal catarrh, 150, el teq. 



Nasal douche, 161. 

obstruction, 161. 

polypi, 151. 

Nasopharyngeal irrigation, 161. 

hypertrophies, 172. 

tonsil, 21. 

Necrosis and caries, 233. 
Nerve deafness, 286, et seq. 
Neuralgia, aural, 284. 

and deafness,. 317. 

Neurasthenic deafness, 284. 



O. 

Organ of Corti, 29. 

functions of, 38. 

Os orbiculare, 25. 
0:»sicles of tympanum, 23. 

— anatomy of, 23. 

ankylosis of, 182. 

diseases of, 334. 

excision of, 192. 

extraction of, 222, 223. 

functions of, 36, 36. 

massage of, 214. 

Othaematoma, 114. 

Otitis externa circumscripta, 65. 

diffusa, 72. 

Otitis media, 127, et seq. 

acute catarrhal, 127. 

suppurative, 135. 

dry method in, 196, 

197. 
Otoliths, 31. 
Otophone, 368. 
Otorrhagia, 74. 
Otorrhoea, 193. 
Ozsenic catarrh, 196. 



P. 



Fain, in ear disease, 274. 

in intra-cranial lesions, 251. 

Palate, high-arched, 175. 

Palat«-hook, 178. 

Palat€, paretic, 163. 

Paracente:)is, 176, 190. 

Paracusis Willi^i, 153, 288. 

Paralysis, facial, 233, 254. 

Paretic palate, 163. 

Pathology, general, of aural disease, 

843. 
Pedestal mirror, 46. 
Perforation of membrana tympani, 

199, et seq. 
Perilymph, 30. 
Potro-squamosal fissure, 11. 
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Pharyngitis. 152. 

Phlebitis, 248, 267. 

Phot<)|)h»re, 44. 

Physiology of hearing, 33, t-t *eq, 

Pliysiognomy, *' adenoid," 175. 

Pilocarpin injections, 297. 

Pinna, 2. 

development of, 108. 

disease of, 108. 

horns of, 1 13. 

malformations of, 110. 

muscles of, 5. 

rodent ulcer of, 2. 

wiirts of, 112. 

Pneumatic tractor, Delstanche's, 21 i. 

Woakes', 184. 

Politzer's bag, 155. 

test, 51. 

Polypi, aural, 224, et seq. 

nasal, 163. 

Polypus forceps, 230, 231. 
Post-nasal growths, 173. 
■ growths, 178. 
Post-rhinoscopic mirror, 178. 
Pregnancy, deafness in, 317. 
Pressure probe, 214. 329, 338. 
Prussak's space, 218. 
Pyeemia, 248, et seq. 
Pywmic abscesses, 272. 
thrombosis, 267. 



Q. 



Quinine and salvcin, deafness after, 
145, 163, 287, 339. 



B. 



Rei(»8ner, membrane of, 30. 
Relaxed membrane, 156, 187. 

myringectoray for, 187. 

Ri^moyal of foreign bodies from 

meatus, 57. 
Rhinitis, atrophic, 151. 

hypertrop?-ic. 151. 

Rinne*s U'st, 61, 289. 
R"dent ulcer of auricle, 2. 
Rods of Corti, 29. 

S. 

Saccule, 31. 

8antorini, fissures of, 5. 
Scala tympani, 39. 

yestibuli, 30. 

Sclerosis, tympanic, 158, 180, 850. 
of mastoid, 241. 



Sebaceous glands, 7. 

Semicircular cinals, anatomy of, 27« 

function of, 39. 

Sequestrum, diagnosis of, 234. 

treatment of, 235. 

Sewer gas, 272. 
Siegle's speculum, 183. 
Sinus, lateral, 13. 

phlebitis, 267. 

Snapping noise, in ear, 337. 
Speculum, 47. 

Brunton's, 43. 

Sexton's magnifying, 48. 

Siegle's, 183. 

yulcanite, 47. 

Wilde's, 47. 

St-apedius muscle, 25, 53. 
Stapes, 25. 

circumcision of, 338. 

impaction of, 337, 338. 

Stammering, in adenoids, 176. 
Staphylococcus, 65. 
Suckling, deafness in, 317. 
Syphilitic deafness, 287, 301, 306, 

'318. 
Syringe, intra-tympanic, 221, 222, 223. 
Syringe the ear, how to, 62. 

T. 

Teeth, in adenoids, 175. 

in aural disease, 317. 

Tensor palati muscle, 19. 
function of, 36. 



tympani muscle, 18, 25. 

canal for, 18. 

function of, 36, 53. 

tenotomy of, 191. 

Test, Siegle's, 53. 

Rinne's, 51, 289. 

Weber's, 60. 

Tests for hearing, 18, 2S8, el »^, 
Thrombosis of lateral sinus, 267. 
Tinnitus aurium, 325. 

— after heemorrhage, 3 10. 

causes of, 325. 

- electrical treatment of, 331, 



336. 



310. 



338. 



340. 



faradisation in, 336, 337. 
from anwmia and chlorosis, 

operations for, 329, 838. 
pneumatic traction for, 329, 

suicide in, 325. 

Toynbee's rascular test for, 

rarieties of, 326. 
Tascular causes of, 325. 



382 



GENERAL INDEX. 



Tinnitus aurium, Tertebnd compreB- 

Bion in, 340. 
Tonsil, Luschlta's, 21. 
Tonsils, fauoial, 152. 

hypertrophy of, 162. 

Tonsilotomy, 162, 174. 
Tra^u«, 2. 

Trephine, 104, 242, 255. 
Tuning-fork, 49. 

G^ardine^-Brown*s, 40. 288, 290. 

Turbinated bodies, hypertrophy of, 

151. 
Tympanic attic, 11, 219. 

ligiiments of, 11, 220. 

membrane, anatomy of, 8. 

functions of, 86. 

Tympanum, anatomy of, 10, 188. 

foreign bodies in, 64. 

nerves of, 26. 

ossicles of, 23. 

- vessels of, 27. 



Typhoid fever, deafness in, 292. 



U. 



XJvnla, 162, 163. 
Utricle, 31. 



V. 



Valsalva's experiment, 1 59. 
Vascular conditions and tinnitus, 338. 
Vegetations, post-nasal, 173. 
Vertigo, auditory, 306, et »eq. 
Vestibule, 27. 

aqueduct of, 31. 

Vicarious menstruation, 75. 
Visceral sequelse of aural disease, 27) 
Voice, in adenoids, 176. 



W. 

Warts of ]nnna, 112. 

Watch t^t, 48. 

Wax, 54. 

Weather, influence of, in deafness, 

149. 
Weber's test, 60, 289. 

douche, 161,289. 

Wheeler's operation, 255. 
Wilde's speculum, 47. 
Woakes' pneumatic tractor, 18 i. 
Wreden's operation, 192. 
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